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Strowger Automatic 
The Standard of the World 


Sound engineering principles, thorough 
research, and more than thirty years of 
extensive operating experience are the 
three outstanding features of the develop- 
ment of Strowger Automatic Telephone 
Equipment. 


This development has resulted in Strow- 
ger Automatic Equipment being adopted 
as the standard for future installations in 
both large and small cities by the world’s 
greatest telephone operating organiza- 
tions. 
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EQUIPPED WITH EITHER FIXED OR 
ADJUSTABLE TRANSMITTER HEAD 





No. 113 


DESK STAND 


MAGNETO OR COMMON 
BATTERY 


Test of service puts this instru- 


ment in first place 


Sturdy Construction, Simplicity of 
Mechanism, and Electrical Correct- 
ness Spells Economy and Dependa- 
bility. Standard apparatus is em- 
ployed throughout making this in- 
strument practically unexcelled for 
efficiency in service. 

Secure satisfied Subscribers by in- 
stalling THESE “QUALITY” TELE- 
t HONES. | 


Prices and detailed in- 
formation furnished on 
full line of SWITCH- 
BOARD and _ TELE- 
PHONE equipment. 





HEAD RECEIVERS, 





WIRELESS 


We are prepared to supply 


MICROPHONES, 
KEYS, JACKS, PLUGS, ETC. 











CHICAGO, U. S. A. 


A stock of our standard equipment is carried in stock by a distributor in 
your territory 
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DIVISION OF TERRITORY 
IS NOT OBSOLETE 


News of the plan of division of 
territory and elimination of com- 
petition in eastern Pennsylvania 
between the Consolidated Tele- 
phone Company and the Bell of 
Pennsylvania should be reassur- 
ing to those who have felt a cer- 
tain amount of apprehension as to 
the future of Independent com- 
panies. The Bell companies are 
not definitely committed by the 
Hall memorandum to a policy of 
division of territory where dupli- 
cation of service is to be removed. 
Many people have felt that this 
meant that the only method of 
consolidation that would be con- 
sidered is outright purchase by 
the Bell. 


In the Consolidated-Bell of 
Pennsylvania deal, the Independ- 
ent company gives up part of its 
territory and takes exclusive con- 
trol of another part. After dupli- 
cate service has been removed it 
will have a somewhat larger num- 
ber of stations in its exclusive ter- 
ritory than it had in the entire ter- 
ritory previously. Operating over 
a smaller and more compact ter- 
ritory, with the burden of com- 
petition removed, an active and 
energetic management will have 
the opportunity of developing a 
strong unit in the telephone field. 


The action of the Bell in this as 
well as in other cases seems to in- 
dicate a willingness to leave the 
ownership of Independent prop- 
erties in local hands, particularly 
in cases where the local owners 
are able to care for development 
and are willing to supply satisfac- 
tory terminal facilities for long 
distance traffic. To the man on 
the outside, there seems to be 
little danger of an aggressive buy- 





ing policy directed toward the ac- 
quisition of companies where the 
management wishes to stay in the 
telephone business and is willing 
to develop it in a business-like 
way. 

LET’S ALL GO TO CHICAGO! 

In the telephone industry, Oc- 
tober has come to mean the month 
of the convention of the United 
States Independent Telephone 
Association. As it comes around 
each year, Independent telephone 
men begin to look forward to the 
announcements of the program 
and to make plans for attendance. 

These conventions, in recent 
years, have been notable for the 
absence from the programs of 
matters of a controversial char- 
acter, and for the constructive 
character of the papers and dis- 
cussions. This year’s convention 
program, which appears in an- 
other column, far from being an 
exception, goes even farther along 
these lines. Ethics, employees’ 
benefit plans, financing, substa- 
tion protection—all are matters of 
direct importance in the operation 
of every company. Old timers 
will appreciate the entire day set 
aside for the Independent Pioneer 
Telephone Association. 

To many, the trip to the con- 
vention is a matter of course. To 
others there is only one thing to 
be said: Lay aside the routine 
cares for a week and join your 
fellows in Chicago. 





Full particulars regarding railroad 
rates, hotel accommodations, exhibit 
Spaces, etc., in connection with the 
National Telephone Convention at 
Chicago, Oct. 23-26, may be had by 
addressing the U.S. Independent Tele- 
phone Assn., 19 South LaSalle St., 
Chicago. Telephone Randolph 5255. 
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THE GROWING SERVICE 
ORGANIZATION IDEA 


The suggestion made in these 
columns in August, that there 
should be organized in the Inde- 
pendent field a service similar to 
that given by the American Tele- 
phone and Telegraph Company to 
subsidiary companies, seems to 
have struck the mark. It has 
been the subject of discussion 
among telephone men whenever 
they have met and we have 
printed letters from a number of 
leading men in the field in regard 
to it. 

In this issue, we have a letter 
from President MacKinnon of the 
United States Independent Tele- 
phone Association who has un- 
doubtedly given as much thought 
to the subject as anyone in the 
field. Mr. MacKinnon draws 
attention to the service which 
the National Association has ren- 
dered in Federal Government 
matters and which the state asso- 
ciations give in state matters and 
he indicates that a service should 
be given in engineering, traffic 
and commercial problems. These 
latter services the companies have 
never had and they do not appre- 
ciate the advantage that they 
would derive from them. 


The question is largely one of 
proper financial support of the 
associations and of closer co-op- 
eration between national and 
state associations. Given the 
financial support the question of 
co-operation can easily be worked 
out. Telephone companies must 
come to see that a slight increase 
in their payments to associations, 
if invested in service of the kind 
suggested will pay a handsome 
return. 

It is to be hoped that discussion 
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of this project will form an im- 
portant part of the proceedings of 
national and state conventions 
and that out of these discussions 
will grow a definite plan for a 
comprehensive service organiza- 
tion. 





RATE-MAKING IN THE 
COURTS 

In recent issues of a number of 
daily papers, have appeared edi- 
torials commenting on certain 
features of utility regulation in- 
volved in cases where appeals 
have been taken to the Federal 
Courts. Whether or not there has 
been an increase in number of 
cases taken to the Federal Courts 
by the utilities, it is certain that 
they are receiving more attention 
from editorial writers. While it 
is true that most of these have ap- 
peared in cities directly affected 
by the cases, nevertheless, the 
comments may indicate a trend 
of opinion that will influence 
future policies in regulatory af- 
fairs. The burden of most of the 
comments is dissatisfaction with 
what the editorial writers are 
pleased to call rate-making by the 
Courts. Some of them go as far 
as to say that, if all the important 
decisions of the commissions are 
to be taken to the Federal Courts, 
the commissions may as well be 
dispensed with as being an un- 
necessary investigating body 
without real power of enforcing 
its decisions. Others criticise the 
utilities for carrying the cases into 
the Federal Courts instead of sub- 
mitting them for review to the 
State Courts as provided by most 
utility acts. 


When a commission order 
establishing rates clearly violates 
some of the well defined prin- 
ciples of rate-making or where the 
rates set up will obviously fail to 
bting a return that will invite the 
investment of new capital in the 
enterprise, it is the duty of the 
management to appeal to the 
courts for relief. It is unfortunate 
that there have been a number of 
decisions recently in which the 


management of the utility in- 
volved felt it necessary to make 
such appeal. It has been sug- 
gested, whether justly or not we 
do not know, that the commis- 
sions in some of these cases have 
established rates that they know 
would not hold in court and that 
this was done to place on the 
courts the onus of increasing the 
rates. 

It may be possible that some 
commissions with an eye to poli- 
tics rather than to justice have 
done this. If it is true, there may 
be a temporary political advan- 
tage, but in the long run, a com- 
mission with a long record of re- 
versals in court will lose the con- 
fidence of the public that created 
it. This loss of confidence must 
surely result in the reorganization 
of the commission personnel or 
in the complete abandonment of 
the commission form of regula- 
tion. 





DIVIDENDS A NECESSITY 


Recently the manager of a cer- 
tain telephone made an applica- 
tion for increased rates, alleging 
insufficiency of revenue to pay a 
fair return on the investment. 
The purpose of the increase in 
rates applied for is frankly given 
as a desire to inaugurate a divi- 
dend policy. The company has 
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been earning operating expenses 
and some surplus in the past but 
has never paid dividends. It was 
organized as a mutual concern 
some twenty-five years ago and 
has several hundred stockholders, 
most, if not all, of them being 
users of the service. 


In the process of development, 
subscribers who were not stock- 
holders have been given service 
until the latter outnumber the 
stockholders two to one. Funds 
for development have been 
secured from surplus earnings and 
from investment of depreciation 
reserve. Cramped by the limited 
resources available, the company 
has done much makeshift work 
and its plant is now in condition 
where it needs extensive rebuild- 
ing. 

Probably the majority of the 
stockholders who put in money 
years ago in order to secure 
service without expectations of 
dividends are not much concerned 
about the absence of return, but 
the manager is quoted as having 
said that the company has finally 
reached the place where it can not 
secure new money for needed re- 
placements, much less for exten- 
sions and improvements, unless it 
can be placed on a dividend pay- 
ing basis. Development in its 
territory must end and the plant 
be allowed to go to the scrap heap 
unless new money can be secured. 


Here is something for managers 
and public service commissions to 
think about. When a company, 
organized originally on a “not for 
profit” plan finds a dividend pay- 
ing policy absolutely necessary 
for its development, what can be 
said about the ordinary company? 
What will be the conditions, ten 
years from now, where companies 
have failed to demand rates that 
will pay a reasonable return to the 
stockholders or where commis- 
sions have failed to allow such 
return where applications have 
been made? Can the telephone 
business continue to grow and ex- 
pand under these conditions? 
The answer is obvious. 
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SALVAGING OLD MAGNETO 
GENERATORS 


Like most small telephone com- 


panies we have a store room full of 
old magneto instrument parts. During 
some spare time it was decided to sal- 
vage the good material and junk the 
rest. Among the parts we found a 
number of old magneto generators. 
Some had weak magnets, some had 
burned out coils, some defective springs 
and a number of them had end plates 
made of whitish metal that had cracked 
or broken. A complete test was made 
of each generator and a tag was put on 
to show the necessary repairs. Obso- 
lete types were put aside to be used 
for small repair parts. 

If there were several generators of 
one type, parts were taken and as 
many good generators were assembled 
as possible. All magnets were remag- 
netized on a home-made coil. Some of 
the burned out armatures were sent to 
the manufacturer for rewinding if the 
magneto was good otherwise. 


We then made a complete list of 
parts needed to repair those that were 
left and we found by writing to the 
manufacturers that they could furnish 
nearly all of the repairs. New end 
plate, springs for the pinion wheels, 
contact springs and bushings and other 
parts were ordered and when they 
came the generators were repaired. 


We succeeded in getting about 15 
first class generators out of what we 
had thought was a junk pile.—Contrib- 
uted by E. R. C. 


“BUGS WE HAVE SHOT” 

In making some repairs to a receiver 
it was necessary to remove the pole 
pieces from the permanent magnet. 
After it was put together again, it 
failed to come up in transmission and 
was thrown aside temporarily. Later 
the need of a receiver made me take 
another look at it. I found that in re- 
assembling it I had used an iron screw 
to fasten the pole pieces to the magnet, 
instead of the brass screw that was fur- 
nished. The magnetism found a bet- 
ter path through the iron screw than 
through the air gap and diaphram and 
the receiver would not talk up.—Con- 
tributed. 











AN EXPENSIVE TWO-DOLLAR 
BILL 

A young man once found a $2.00 bill 
in the road. From that time on he 
never lifted his eyes from the ground 
when walking. In the course of forty 
years he accumulated 29,516 buttons, 
54,172 pins, seven cents in pennies, a 
bent back and a miserly disposition. 

He lost the glories of the sunlight; 
the smiles of friends; the songs of 
birds; the beauties of the flowers, trees, 
blue skies, and of all there is in life 
worth living for—the opportunity to 
serve his fellow men and spread hap- 
piness. 

This happened many years ago. If 
this had taken place in our present age 
of hustle and hurry and reckless auto- 
mobile driving this young man would 
have either been killed or crippled for 
life long before the forty years were 
up. But at that it describes what is 
wrong with many people today. If 
each employe would be alert, observe 
and consider what is going on around 
him there would be fewer cases of in- 
jury caused through carelessness and 
omission on the part of others.—South- 
western Telephone News. 


SUBWAY SUMMER RESORT 

Of all places to go to keep cool dur- 
ing the hot summer days, probably 
Charles A. McClafferty picked the 
queerest. Here we have him in a man- 
hole under one of the streets of Ha- 
vana, Cuba, with an electric fan to 





coax the gentle zephyrs seldom found 
under tropical thoroughfares. He is 
whiling away his time on the splicing 
of a new 1,200-pair cable for the Cuban 
Telephone Co. 
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RESPONSIBILITIES AID ECON- 
OMY ON THE JOB 


If the men in the field would use 
their own initiative in bringing about a 
more systematic method of work on all 
jobs, a great saving of a very few 
minutes here and there would eventu- 
ally mean a great deal. It is not a 
matter for me to judge the amount of 
responsibility that should be placed 
on any particular man, but I do be- 
lieve that authority should be vested 
in the immediate supervisors to bring 
about the objective of economy. 


It is my belief that there is a minor- 
ity of men in the field who fully realize 
the cost value of the minor items of 
material. If a list of the cost prices 
of the minor items of material daily 
in use, such as bridging connectors, 
carbons, screws, cleats, etc., were post- 
ed in the stockroom, it always would 
be a reminder of the money value, 
and might stop some of the waste. 


We would gain in economy, if the 
man, in taking material from the stock- 
room, would be more careful in ar- 
ranging it with some system on the 
truck or other vehicle used. 


If the tool boxes always were kept 
neat and orderly, a certain amount 
of lost time that is spent in digging 
about in them for tools would be 
avoided. 

If, in stocking material, more pains 
were taken to have a place for every- 
thing and the place of each item 
marked in such a manner that the sizes 
and kinds of material wanted could be 
readily gotten to without looking and 
poking about, it would help. 

It is a habit with some men to be a 
little careless in these respects. How 
often men will take material and re- 
move the container or box or carton 
and throw it on the floor or let it lay 
around for the other fellow to pick 
up. That takes time. 

If the man in the field sees some 
part of the plant that is not in use, 
why not recover it and place it in 
stock? 

Any number of pole attachments 
that are vacant could be taken off and 
later placed in use, thereby cutting 
down the amount of material charged 
to the exchange. 

—Carl Berling in “The Mouthpiece.” 
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THE RIGHT TOOL FOR THE 
JOB 

Rapid depreciation of switchboard 
equipment is sometimes caused by the 
use of improper tools when current re- 
pairs are being made. The ordinary 
tools of the repairman’s kit, side-cut- 
ting and long-nosed pliers, diagonal 
cutters and screwdrivers, are suitable 
for some of the work, but in making 
certain kinds of repairs, they may do 
more damage than good. Manufac- 
turers have developed special tools for 
switchboard repair work and their use 
is common in larger offices. In 
smaller offices, particularly where 
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switchboards are of the magneto type, 
these special tools seem to be prac- 
tically unknown. 

One manufacturer has recognized 
this need in the smaller offices and is 
now furnishing with magneto switch- 
boards, a card of special tools. This 
card is arranged conveniently for 
mounting on the wall near the rear of 
the switchboard and the tools are held 
in place by loops of elastic cord. When 
a tool is removed an outline drawing 
shows in its place. Below each tool is 
a brief description of its use and the 
code number and price are given for 
convenience in ordering duplicates or 
additions. 

The set is made up of five tools. 
The first is a small stamped wrench 
which is designed to be used for re- 
moving the nuts that hold the jack 
thimbles. The second tool from the 
top of the card is a special screwdriver 
for plug screws. One end is a small 
screwdriver of just the right size for 
use in the small screws which hold the 
plug shell and the tip and sleeve con- 
nections. The other end is drawn out 
to a small rounded point which may 
be forced into the small hole in the 
head of the screw, thus enabling it to 


be handled more readily. The third 
tool is a small screwdriver, just the 
right size for drop, number plate, key 
escutcheon and drop terminal screws. 
The fourth tool is a larger screwdriver 
for the screws that hold drop mount- 
ings, key mountings, etc. The last tool 
is a contact spring adjusting tool. The 
L-shaped end is dressed down and 
slotted so that the slot will engage the 
edge of the contact spring. In using 
this tool, the spring should be bent at 
a point as near the insulation as pos- 
sible. 

The tools of this set not only add to 
the convenience of making switch- 
board repairs but will prevent damage 
to delicate parts of the apparatus that 
might result if tools unsuited to the 
job were used. 


THE TALE OF A TICK 

Just a plain old-fashioned tick. Not 
the kind that covers a mattress nor the 
crawling kind. Neither is it the kind 
you hear spoken of in regard to the 
weekly supply of groceries. This is a 
story of a clock tick, made by an old- 
time mantel clock which rendered a 
helpful service to a telephone repair- 
man by its loud ticking. 

This is how it happened. Rural line 
number 8-F of the Warwood Exchange 
was reported “permanent” one after- 
noon sometime ago and the repairman, 
upon making the voltmeter test, ascer 
tained that the line was “short”: i. e., 

was short circuited. 

By operating the R. C. key on the 
test board and listening on the line 
very closely he thought he could hear 
a clock ticking. This ticking which he 
heard indicated that somewhere on the 
line a receiver had been left off the 
hook. 

After repeated attempts to attract 
the attention of the subscriber by the 
use of the howler, the repairman de- 
cided the folks must be out feeding the 
chickens, milking, plowing or doing 
some other of the many farm duties. 

Being familiar with the location of 
each telephone on this particular line, 
the repairman thought over the matter 
a moment and decided that the only 
place where the telephone instrument 
was in the same room with a clock was 
at Jones’, which was about three miles 
out from the office. 

He decided to verify his conclusions 
by immediate action so he hopped in 
the “Rolls Ruff” and sped out to ring 
1-2, where, upon being admitted to the 
room where the telephone was situated, 
he found the receiver off the hook. 

Old “Regulator” was ticking away 
on the mantel and each tick seemed to 
say, slick, slick, slick, slick. 

Moral: Know your territory. It 
pays.—Wheeling, W. Va., Repairman, 
in the Transmitter. 





Vol. 27, No. 10 


NATURE’S STEPS 
This interesting specimen of a pole 
with natural steps is located at Bridge- 
port, Okla., says the Southwestern 
Telephone News. It is an Oklahoma 





grown red cedar pole. We are not 
sure that we can recommend to our 
readers this style of pole for general 


use 


HOW ARE YOUR BRAKES? 

Under the above caption, The Trav- 
elers Standard, a publication of the 
Travelers Insurance Company devoted 
to safety, gives some valuable hints as 
to the proper maintenance of brakes 
on motor vehicles. Defective brakes 
are the cause of many accidents and 
since telephone companies are large 
users of motor vehicles some of the 
suggestions will be of interest. The 
article describes the ordinary method 
of testing brakes and makes suggest- 
ions regarding the proper adjustment 
of brake rods, bands and equalizers. 

The rule for the distance a car will 
run before it can be brought to a 

(Continued on page 25) 
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Cord Circuit Requirements 


A Study of Two Types of Common Battery Multi- 
ple Switchboards with Reference to the Number 
of Cord Circuits Required Per Operator’s Position 


Within in the past few years many 
common battery switchboard installa- 
tions of moderate size have been in- 
stalled in which the subscriber’s line 
lamp is associated with the multiple 
jack, and appears in the multiple 
of each section, thereby eliminating 
the answering jack and at the same 
time making the call appear before all 
operators on the board. In the cases 
where such equipment is used, us- 
ually the automatic features such as 
automatic ringing and listening, peg 
count and revertive ringing tone are 
employed on the cord circuits. 

In this type of equipment there are 
usually fewer positions for a given 
number of subscribers’ lines than in 
the straight multiple board. This is 
due to the greater load the operators 
can handle. An interesting point is 
that the number of cord circuits per 
position remains practically the same 
in the two types. Operating people 
have noted this fact, and they have 
frequently asked if the number of 
cord circuits per position in a feature 
board is sufficiently great to handle 
the calls without delay due to all cord 
pairs being busy. While a partial 
answer might be given by pointing out 
that the features of the board tend 
to reduce the time that a cord is in 
service on a connection, and thus ré« 
duce the total number of cords re- 
quired, it does not complete the ex- 
planation. An application of the the 
ory of probabilities to this question 
is the only exact means of arriving at 
an explanation. 

Data Are Assumed for the Problem 

As a basis for this discussion, let 
us make a few justifiable assumptions. 
Let us assume that we have a No. 1 
common battery multiple board serv- 
ing 2000 lines. The operators on this 
board are all equally proficient, and 
the load is equally divided between 
them. To compare with this, we have 
a common battery associated multiple 
board equipped with automatic ring- 
ing and listening features, and serv- 
ing the same number of lines. To 
distinguish between the two, the mul- 
tiple board with answering jacks will 
be referred to as multiple board, and 
the associated multiple board will be 
referred to as feature board. 

The first point of comparison is on 


By D. E. Wass 


the holding time, and by holding time 
is meant the time that a cord pair 
is in service on one call. From the 
assumption the feature board has 
automatic ringing and listening fea- 
tures, and it may be expected that the 
holding time for this type of equip- 
ment will be less than for a multiple 
board. In the following table, the 
holding time is broken up into its 
component parts, for the two boards. 
The figures for the feature board are 
taken from actual traffic data for the 
month of June 1921, for a 2000 line 
feature board. The figures for the 
multiple board are placed on a basis 
that is comparable with the other fig- 
ures. 


ure being standard for such equip- 
ment. 

We will now investigate the num- 
ber of cord pairs required in order 
that the operators may handle the re- 
quired number of calls on each type 
of equipment. 

For the feature board and dealing 
with averages, we have the required 
number as: 

77 X 400 
—— ---—= 85 

60 X 60 
3ut the original assumption was that 
the subscriber was as liable to call at 
any one instant as he was at another. 
This throws the problem into the field 
of probabilities rather than averages. 


Item. Feature Board Mult. Board. 
UN MONE... 5.5 cncsincuntnpenestee GD Bee cin ccccccedcavesectam 69.0 Sec. 
I CR, desc ea ndabeenenads 625. * .wtsenwstasoneeee 7.0 
a, Se MINE ice dailies sae Te ETT et 12.0 - 
Total holding time. ................ T7726 @ | .cccdssceecweeue 88.0 


Thus from the table, it will be 
seen that the feature board has the 
holding time of 77 seconds while the 
multiple board has a holding time of 
88 seconds. Dealing with averages 
alone, it will be seen that the board 
having the shorter holding time will 
require the fewer cord pairs 


Average Number of Cords in Use 
Does Not Give Number Required 
But dealing with averages alone 

does not tell the entire story. A sub- 
scriber is as liable to call at any one 
instant as he is to call at another, and 
he must be served with the least possi- 
ble delay to his call. What then is 
the probability that when a subscriber 
calls, all cord pairs will be busy, and 
he must wait for his connection to be 
completed? 


Since both of the boards assumed 
in the discussion serve 2000 lines, it 
is a fair assumption to say that each 
line calls once during the hour, and 
that this call may come at any time 
during the hour. From the traffic 
records of the exchange to which 
reference was made, an average oper- 
ator’s load of 400 calls per hour was 
maintained. This figure is checked by 
records from other exchanges having 
boards with similar features. For the 
multiple board, an average load of 
230 calls per hour is taken, this fig- 
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Theory of Probabilities Can Be 
Applied 

Mr. E. C. Molina in discussing 
trunking problems in the November 
1922 issue of the Bell System Techni- 
cal Journal compares such a problem 
to a die throwing scheme. He calls 
the number of faces on the die the 
number of times a cord or trunk will 
be in service in an hour, the number 
of throws made is the number of calls 
per hour, and the number of aces 
thrown is the number of calls on the 
board at any one time. Furthermore, 
the probability that a certain number 
of aces will be thrown is the proba- 
bility that a certain number of calls 
will be on the board at that one time. 


In the first place will be considered 
the case where calls that fall in front 
of each operator can be answered 
only by that operator. Obviously if 
there are seventeen cord pairs per 
position, and there are eighteen calls 
on this one position at one time, one 
of these subscribers must wait until 
a cord is available before his call may 
be answered. It is such a condition 
as this that we are interested in. 


Since there are seventeen cord pairs 
per position on a feature board, and 
since the holding time is 77 seconds, 
each cord pair is capable of being in 
service 46.7 times per hour. The 
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proposition may then be stated in this 
manner. The probability that when 
a subscriber calls there will be no 
idle cord pair to answer his call is 
the same as the probability that eight- 
een aces will be thrown when 400 
trials are made with a die having 46.7 
faces. 

Table 1 at the end of this article is 
taken from the Molina article, and it 
shows the probability for various num- 
ber of trials, number of faces and 
number of aces thrown. By referring 
to the column marked “deviation plus 
average” to the line 17, and following 
over in a horizontal direction, we 
have two values, one 8.41, and the 
other 8.68. By interpolating between 
the two, we have the probability de- 
termined as .007. Resolved into the 
terms of the problem, this means that 
seven times in each thousand calls, 
there will be no idle cord pair on this 
position. Since the busy hour load 
is taken as 2000 calls per hour, this 
condition will exist 14 times per busy 
hour for the entire board. 

Applying the same sort of reason- 
ing to the multiple board we have the 
average number of cord pairs required 
as: 

88 xX 230 

60 X 60 
In other words, 5.64 cord pairs would 
suffice if the entire load were evenly 
distributed over the entire hour. But 
as before the same conditions of the 
subscriber calling at any instant exists. 
Since there are fifteen cord pairs per 
position, there must be sixteen calls 
per position in order that a subscriber 
must wait in order to complete his 
call. And furthermore, since the hold- 
ing time is 88 seconds, each cord pair 
is capable of being in service 40.9 
times per hour. Stating it as a die 
throwing problem, it is as follows: 
What is the probability that sixteen 
aces will be thrown when 230 throws 
are made with a die having 40.9 faces? 
By referring to the table, the prob- 
ability is determined as before, and 
it is found to be .00l—or in other 
words, once in each thousand calls, 
all the cord pairs will be busy on this 
position. And on the basis of 2000 
calls per busy hour, this will occur 
twice times in each busy hour for the 
entire board. 

Effect of Holding Time on Probability 

If the holding time in either case 
is changed, the effect is to cause either 
an increase in the number of cord 
pairs to maintain the probability con- 
stant or the probability changes with 
the holding time. Figure 1 shows 
graphically the effect on the number 
of cord pairs required when the prob- 
ability is kept fixed and the holding 
time is varied. This is seen to be a 


=5.64 


straight line relation. Figure 1 is 
computed for the feature board, but 
a similar curve would apply for the 
multiple board. 

Summing up the argument thus 
far, it will be seen on the basis of the 
assumed conditions that the multiple 
board has the lower probability when 










CORD PAIRS PER POS/TION 
a ® §$ %F = & BG 


Ss 


Wy 


40 20 30 ¥0 50 60 70 80 90 


only one operator is able to answer 
the call. But there is another angle 
to this problem. On a _ multiple 
board, the call appears before one 
operator but also is available to oper- 
ators on each side of her. Thus the 
available cord pairs becomes forty- 
five. In the feature board, the call 
appears before all operators. In the 
particular board from which the data 
were taken there are five, thus mak- 
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ing the available cord pairs 85. 

On the basis of the entire board, it 
is analogous in the case of the feature 
board, to throwing 86 aces when 2000 
trials are made with a die having 46.7 
faces. By computing the approxi- 
mate value of this probability, it is 
found to be 7.56 X (10-19) which is 
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indeed a remote probability. 

For the multiple board, the pro- 
position becomes the probability that 
46 aces will be thrown when 690 trials 
are made with a die having 40.9 faces. 
By solving for this probability, it is 
found to be 2.965 x (10-18). 

Same Number of Cords Per Position 
Is Sufficient 

The figures just reduced show that 

for either type of board the probabil- 


TABLE NO. 1 
PROBABILITIES 


001 .002 .004 .006 008 010 
Deviation 
Plus 
Average AVERAGE 
Ae) SSE .001 .002 .004 .006 008 01 
Dg Gel blake le 6 Aew dk: ok cease 045 065 .092 114 133 149 
SRE eee an ae 191 243 .312 361 402 436 
RD en ag aa .429 518 .630 709 771 823 
We ercg ninth retrain sles 739 .867 1.02 1.13 1.21 1.28 
RS hole a teed re: ceah 1.11 Lae 1.47 1.60 1.70 1.79 
Be pexaher hs hat taca's wate as 1.52 Jz 1.95 2.11 2.23 2.33 
I NS ite sacks had atc 1.97 2.20 2.47 2.65 2.79 2.91 
es ie ag in ong edeud 2.45 2.92 3.02 ase 3.38 3.51 
Bes Re er 2.96 3.26 3.6 3.82 3.99 4.13 
BM ed ee ay asso a's eles i Dee 3.49 3.82 4.19 4.43 4.62 4.77 
SRS One ae 4.04 4.40 4.80 5.06 5.26 5.43 
Beers eiites ss: Seo ae be 4.61 5.0 5.43 5.71 5.92 6.10 
SES eet eee 5.20 5.61 6.07 6.37 6.60 6.78 
_ BAS sree 5.79 6.23 6.72 7.04 7.28 7.48 
Oe See 6.41 6.87 7.39 Lde 7.97 8.18 
er aera 7.03 7.52 8.06 8.41 8.68 8.90 
Be een 7.66 8.17 8.75 9.11 9.39 9.62 
eee icichl 2 acc atasg ees 8.31 8.84 9.44 9.82 10.11 10.35 
Ua Eee oe 8.96 9.52 10.14 10.54 10.89 11.08 
a eee oe 9.62 10.2 10.84 11.26 11.57 11.83 
ERE AO Ae 10.29 10.89 11.56 11.99 12.31 12.57 
reese cc San 10.97 11.59 12.28 12.73 13.06 13.33 
RP Naar ak hae rita 8 tbe 11.65 12.29 13.01 13.47 13.81 14.09 
cg Cais sa ig loa reandeicd® 12.34 13.00 13.74 14.21 14.57 14.85 





Octo 


ity is 
will | 
is av 
On 
per b 
of 40 
sary 
ture 
gives 
entire 
an oO 
hour 
tions 
135 | 
evide 
that 
ing t 
tion 
in S$ 
load 
sequi 
tions 
who! 
Was 
Ce 
A 
Th 
ingt 
whic 
juris! 
Pub! 
phon 
“Tel 
1922. 
Was 
Pub! 
Sou 
to | 
sche 
chro 
a tr 
sidet 
phot 
ties, 
on . 
rate 
orde 
had 
serv 
and 
D 
suec 
lish: 
and 
suec 
mis: 
gre 
clos 
an 
accé 
con 
The 
pro 
dep 
, ize 
, sch 
Su 
” the 
tab! 
tio1 
met 











October, 1923 


ity is practically negligible that a call 
will be left standing because no cord 
is available. 

On the basis of a total of 2000 calls 
per busy hour and on operator’s load 
of 400 calls per busy hour, it is neces- 
sary to have five positions in the fea- 
ture board to handle the calls. This 
gives a total of 85 cord pairs for the 
entire board. On the other hand, with 
an operator’s load of 230 calls per 
hour for the multiple board, nine posi- 
tions would be required, thus making 
135 cord pairs for the board. It is 
evident from the results of this study 
that there is no necessity of increas- 
ing the number of cord pairs per posi- 
tion on the feature board beyond 17 
in spite of the increased operator’s 
load in calls per hour and the con- 
sequent reduction in number of posi- 
tions necessary in the office as a 
whole. —~- ——--_—_— 
Washington Superintendents 

Commission Had Power to 

Authorize Telechronometer 

The State Supreme Court of Wash 
ington has handed down a decision 
which clears up certain matters of 
jurisdiction of the State Department of 
Public Works in the Everett Tele- 
phone case, involving the use of the 
“Telechronometer.”’ On April Ist, 
1922, the Public Service Commission of 
Washington, now the Department of 
Public Works, authorized the Puget 
Sound Telephone Company of Everett 
to place into effect an experimental 
schedule of rates based on the tele- 
chronometer measuring system. After 
a trial of several months and a con- 
siderable controversy between the tele 
phone company and the city authori- 
ties, the department issued an order 
on September 15th, restoring the flat 
rate system previously in force. The 
order provided that subscribers, who 
had ordered out telephones, might have 
service restored by paying back bills 
and disconnect and reconnect charges 

During the controversy, the city had 
sued for a review of the order estab 
lishing a schedule of measured rates 
and after the final rate order was is 
sued, the department moved the dis 
missal of the review proceedings on the 
ground that the controversy was 
closed. The motion was granted but 
an appeal was taken by the city on 
account of the condition imposed in 
connection with restoration of service. 
The city’s contention that the entire 
proceeding was unlawful and that the 
department had no authority to author- 
ize experimental installations and rate 
schedules was not upheld by the 
Supreme Court. The decision upholds 
the authority of the commission to es 
tablish experimental rates and to sanc 
tion the use of new equipment and 
methods 


OUR LITERARY DIGEST 


Review of Recent Articles on the 
Telephone and Allied Subjects. 





“Transatlantic Radio Telephony,” 
by H. D. Arnold and Lloyd Espen- 
schied. Journal of the American In- 
stitute of Electrical Engineers, August, 
1923. 

This paper is a report of the results 
of the experiments in voice transmis- 
sion across the Atlantic ocean which 
took place in January 1923. Three 
principal objects of the tests were to 
discover the effectiveness of newly 
developed methods of transmission, 
the effectiveness of improved methods 
of reception and the _ transmission 
characteristics for transatlantic dis- 
tances. The method of transmission 
used was the single side-band, carrier 
system. This system is familiar to 
those who have been studying the ap- 
plication of high frequency carrier 
systems to wire lines. In the produc- 
tion of voice-modulated high frequency 
currents, the energy is distributed in 
three parts, the carrier frequency it- 
self and two side bands, one above and 
one below the carrier in frequency. 
Only one side band is used in recep- 
tion and therefore the other two parts 
may be suppressed. A complete de- 
scription is given in the paper of the 
transmitting system, showing’ the 
means employed in eliminating the 
carrier and one side band. The final 
amplifier used had a _ capacity of 
150 kw. 

The receiving system was designed 
for reception of single side-band trans- 
mission as the ordinary receiver of 
radio telephone signals is not adapted 
to reception of such signals. Among 
the advantages of the system are the 
conservation of frequency bands re- 
quired for radio telephony, reduction 
of power required, simplification of 
antenna problem, improvement of 
stability of transmission and reception 
and reduction of static interference. 

Results of daily reception tests cov- 
ering a period between January Ist 
and April 9 are reported. Large di- 
urnal variations were found and evi- 
dence of large seasonal variation was 
discovered. The results indicate that 
it is desirable to use a wave length 
longer than 5,000 meters and the tests 
are being continued to include longer 
wave lengths 

A Manual of Artificial Respiration. 
by Capt. G. R. G. Fisher. Published 
by Stratford Co., Boston. 

A concise, easily understood author- 
itative booklet on resuscitation by arti- 
ficial respiration. The author gives the 
details of the various methods in a 
plain and readily remembered manner, 
with the “Don’ts” as well as the posi- 
tive instructions made emphatic. 
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Electrical Vibration Instruments, by 
A. E. Kennelly, The Macmillan Com- 
pany, New York. 

The subtitle of this book describes 
it as “an elementary text book on the 
behavior and test of telephone receiv- 
ers, oscillographs and vibration gal- 
vanometers.” By far the greater 
portion of the book is devoted to the 
telephone receiver, and it should prove 
to be of very great interest to all tele- 
phone men who wish to become 
acquainted with the fundamental prin- 
ciples underlying the art of speech 
reproduction. 

For many years researches on the 
telephone receiver have been carried 
on under the direction of the author at 
Massachusetts Institute of Technology 
and at Harvard University. Many 
separate papers have been published in 
scientific journals but the material has 
been scattered and the connection be- 
tween the various portions of the work 
has not been clear. In the present 
work, the materials have been col- 
lected and arranged and the connect- 
ing links supplied so that complete and 
orderly presentation of the character- 
istics of the telephone receiver is made. 

Most electrical engineers are well 
trained on the laws of the alternating 
current circuit but they are not so well 
acquainted with mechanical vibrating 
systems. The receiver is an electro- 
mechanical device and the mechanical 
characteristics are explained through 
analogies between them and the elec- 
trical system. So successfully is this 
done that the electrical engineer read- 
ing the text will find a surprisingly 
small amount of difficulty in under- 
standing the dynamics of the mechan- 
ical vibrating system. 

A basic idea upon which the pres- 
entation is built is the motional im- 
pedance diagram. This is a diagram 
obtained by determining the difference 
in impedance of the receiver when the 
diaphragm is ailowed to vibrate under 
an impressed alternating current and 
when the diaphragm is damped with 
the same current flowing through the 
coils. The diagram takes the form of 
a circle and from it may be determined 
many of the characteristics of the in- 
strument. 

The mathematical difficulty is of 
about the same order as that of the 
alternating current circuit and the 
parts requiring more extended math- 
ematical analyses are placed in the 
appendices. 

This book represents an important 
contribution to the knowledge of elec- 
trical vibration instruments and _ it 
should have a place in the library of 
every technical school and of every 
electrical laboratory. Every earnest 
student of the technical side of teleph- 
ony will want a copy. 




















Practical Plant Problems 


Chapter X VII—“Short-cut” Methods in Emergencies 
By CuHartes W. McKay, Associate Editor* 

















Pe rehabilitation of a telephone 
property is an expensive proposition— 
and frequently, in the case of the 
smaller companies, it is necessary to 
resort to (what may be_ termed) 
“home-made” methods—to reduce 
costs. 

The writer recalls an instance where 
a telephone company installed an ex- 
pensive aerial cable distribution sys- 
tem. It so happened that the cable 
sheath did not contain the right pro- 
portion of lead, antimony, etc. Conse- 
quently, about a year after the cable 
was installed portions of the sheath 
showed marked evidence of “crystal- 
lization.” Obviously, it was out of the 
question to replace the cable system at 
once, and it was necessary to resort to 
temporary expedients. The manager 
of the plant was resourceful and 
evolved the following plan of remedy- 
ing the trouble. 

A number of inspectors—properly 
equipped with boatswain chairs—were 
sent out to “ride” the cable. At every 
point where evidence of crystallization 
of the sheath was found the inspectors 
painted the sheath white—supplement- 
ing this identification with proper notes 
as to geographical locations. Subse- 
quently an expert repair man was sent 
out with instructions to remove all of 
the sheath sections painted white; boil 
the cable thoroughly in paraffine and 
replace the sections removed with 
split sleeves—these sleeves, of course, 
being properly soldered to the original 
cable sheath. In some instances it 
was not found necessary to remove the 
original sheath. The portion of the 





sheath showing evidence of crystal- 
lization was thoroughly scraped and 
subsequently overlaid with a coating of 
solder or “composition.” 

The adoption of the plan outlined in 
the foregoing paragraphs proved re- 
markably effective. After the repairs 
had been made it was found that the 
cable was practically as good as new— 
although it was necessary to watch it 
carefully for evidence of additional 
sheath deterioration. 

In another plant—of about the same 
size as the one just referred to—it was 

* Mr. McKay is manager of the valuation 


division of the Roberts-Pettijohn-Wood Cor- 
poration, 646 North Michigan Avenue, 


Chicago, and consultant on telephone engi- 
neering problems. 


found that a large number of poles 
showed evidence of rot at the ground 
line, though in all other respects these 
poles were in perfect condition. It so 
happened that it was impossible to re- 
set the poles, and the cost of replace- 
ment would have been _ prohibitive. 
The manager of this plant evolved a 
simple, effective, and inexpensive plan 
of remedying the trouble. 

After a careful inspection had been 
made of all the poles to determine 
their exact condition—as to rot at the 
ground line—each defective pole was 
provided with a concrete reinforce- 
ment installed in the following man- 
ner: 

The earth was removed from around 
the pole for a depth of several feet. 
The decayed portion was chopped 
away with a hatchet and subsequently 








ROTTED PORTION 
OF POLE 











carefully scraped and painted with a 
preparation containing creosote. Four 
U-shaped iron bars (pointed at both 
ends) were driven into the poles— 
these bars serving as a reinforcement 
for the concrete. A removable metal 
form was placed around the butt of the 
pole; the concrete poured and allowed 
After that 
time the metal form was removed and 


to set for about two days. 


the earth replaced. A cross-sectional 
view of a pole reinforced in the manner 
above described is shown in Fig. 1. 

It was found that the method de- 
scribed in the foregoing paragraph 
was effective—appreciably prolonging 
the useful life of the poles, at a rela- 
tively small cost. 

Other inexpensive “short-cut” re- 
construction methods will be discussed 
in the November issue 
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U.S.1.T.A. Plans Great Meet 


National Independent Association at Chicago, October 
23-26 to Bring Together Big Crowd for Practical Dis- 


cussions—Traflic to Be 


Chicago, Ill—-When the whistle 
blows to begin work at the annual 
convention of the United States Inde- 
pendent Telephone Association at 
Hotel Sherman, Tuesday, October 23, 
it will sound in the ears of one of the 
biggest assemblies of Independent 
telephone men and women brought to- 
gether in recent years. That is the 
opinion of men who have made careful 
preliminary surveys of the event. 

Mornings will be devoted to general 
sessions and in the afternoons the spe- 
cial meetings will be devoted to such 
subjects as employes’ benefit system, 
long distance rules, income tax reports 
and settlements. Financing, sub-sta- 
tion protection and utility policies will 
be the features of the Wednesday 
morning session. On Wednesday aft- 
ernoon traffic will be the headliner, 
with traffic executives, men and 
women, meeting for a discussion of 
their problems. 

Thursday will be the rally day for 
the Pioneers. A business meeting of 
the veterans will be held, with Presi- 
dent H. E. Bradley presiding, and from 
the luncheon through the afternoon 
the old timers will frolic, with ample 
arrangements made for their entertain- 
ment by the committee which is 
headed by Frank Eldridge. The pro- 
gram: 

TUESDAY, OCTOBER 23, 
10:00 A. M. 

Meeting of Board of Directors. 

Registration, convention floor. 

Opening of exhibits, convention 
floor. 

TUESDAY, 2:30 P. M. 


General Opening Session. 


Report of President F. B. MacKin- 
non. 
Report of Secretary C. C. Deering. 


Reports on employes’ benefit system, 
long distance rules, code of ethics, in- 
come tax reports and settlements, etc. 

Appointment of committees. 

Miscellaneous business. 

WEDNESDAY, OCTOBER 24, 

10:00 A. M. 

General Session, Convention Hall. 

Address, “The Texas Plan for 
Financing Telephone Companies.” 

Address, “Substation Protection.” 

Address, “Public Utility Policies.” 

WEDNESDAY, 1:30 P. M. 

Meeting of traffic superintendents, 
supervisors and chief operators. 

Annual election of directors. 


THURSDAY, OCTOBER 25, 
PIONEERS’ DAY, 


10:00 A. M. 
General session and business meet- 
ing. 1:00 P. M. 


Annual Pioneers’ luncheon and en- 
tertainment. 
FRIDAY, OCTOBER 26, 
10:00 A. M. 

Discussion of financing plans, em- 
ployes’ benefit plan, substation protec- 
tion, procedure and other questions. 

Reports of committees. 

Miscellaneous business. 

FRIDAY, 1:30 P. M. 

Annual luncheon and conference of 
state association executives. 

Exhihitors who had reserved space 
up to October first are given in the 
list following. There were only two 
spaces left when this assignment of 
space was made. Exhibits this year 
are being staged with special attention 
to their educational value, so the ex- 
ecutive who brings his practical men 
to the meeting will be able to logically 
regard the trip as a post-graduate 
course in telephone engineering. 

The exhibitors and their space num- 
bers. 

Anaconda Copper Mining Co., booth 
12; Acme Card System Co., booth 10; 
Addressograph Co., booth 1; American 


Electric Co., room 102; Automatic 
Electric Co., rose room; Lynton T. 
Block & Co., room 104; Carbon 
Products Co., booth 3; Chance Co., 


booth 4; Coffey System & Audit Co., 
room 110; Cook Electric Co., room 
101; Electric Storage Battery Co., 
booth 2; First Aid Specialty Co., booth 
7; French Carbon & Battery Co., 
room 107; Harrah Mfg. Co., booth 11; 
Paul W. Herbst, booth 9; Holtzer- 
Cabot Electric Co., room 118; Kellogg 
Switchboard & Supply Co., west room; 
Leich Electric Co., rooms 116-117; 
Monarch Telephone Mfg. Co., rooms 


114-115; National Carbon Co., room 
105; National Cable Compound Co., 


booth 5; Naugle Pole & Tie Co., room 
103; North Electric Mfg. Co., room 
112; Page & Hill Co., room 108; Re- 
liable Electric Co., room 106; Runzel- 
Lenz Co., room 111; Standard 
Underground Cable Co., room 109; 
Stromberg-Carlson Tel. Mfg. Co., grey 
room; Templeton, Kenly & Co., Ltd., 
booth 6; The Twin Dry Cell Battery 
Co., booth 8; Con P. Curran Ptg. Co., 
booth 14. 
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Feature—“Vets” 


on Deck 


Illinois Plans Snappy Meeting 
November 13-15 

Peoria, Ill—Illinois Independent 
Telephone Association is impressing 
upon its members that reservations for 
rooms at the Jefferson Hotel during 
the Peoria state meeting, Nov. 13- 
15, should be made at once. A big 
crowd is expected and a business and 
entertainment program has been ar- 
ranged to make the visit worth while. 


Illinois District Holds 
Meeting at Sullivan 
Sullivan, I1l—The first autumn dis- 
trict conference of the Illinois Tele- 
phone Association held here recently, 
was featured by an interesting tech- 
nical program for the executives and 
operators. Protection was one of the 
leading topics of discussion. At a 
lively banquet J. Paul Clayton of 
Springfield delivered an absorbing 
address on public relations. Notables 
in Illinois telephone circles, among 
them, Dr. R. E. Gordon, Jay G. Mit- 
chell and C. B. Cheadle, addressed the 
meeting. An operators’ conference 
was held under the supervision of Miss 
Marguerite Norris, traffic supervisor 
of the La Porte (Ind.) Telephone Co., 
assisted by Miss Ruby Green of the 
Cheadle-Sterrett interests. 


Fine 


, (Continued from page 20) 
standstill by applying the brakes is 


given as follows: Multiply the speed 
of the car in miles per hour by itself 
and divide by 10. The result is the 
number of feet that the car may be 
expected to travel before it is brought 
to a full stop if the brakes are in good 
condition. If the car is moving at 15 
miles per hour the rule works out as 
follows: 15x15=225 and 225+10=22.5 
feet. Thus it may be expected that a 
car traveling at 15 miles per hour can 
be stopped in 22 or 23 feet. If the car 
is traveling at 60 miles per hour we 
have 60x60=3600 and 3600+10=360. 
This indicates that it will take more 
than an average city block to stop a 
car going at 60 miles per hour, even if 
the brakes are in first class condition. 

This test of the condition of brakes 
is easily applied if lines are marked 
off on the pavement 20 feet apart. The 
car approaches the first line at a speed 
of 15 miles per hour, just as the line is 
crossed the brakes are applied full 
force and the car should come to:a stop 
at the second line. 
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Hubenthal Quits State Employ 
for Association 

Oklahoma City—H. W. Hubenthal, 
for the last seven years telephone en- 
gineer of the Corporation Commis- 
sion of Oklahoma, resigned from that 
position September 15 to accept ap- 
pointment as telephone expert for the 
Oklahoma Utilities Association. He 
has qualified as an expert in telephone 
rate controversies in numerous states, 
during his connection with the Okla- 
homa commission, and is regarded in 
the industry as an expert in any of 
several branches of the business. He 
has been in telephone work for 27 
years and is said to know the game 
“from the bottom of the hole to the 
top of the pole.” His experience as 
a manager and with the Corporation 
Commission has given him both the- 
oretical and practical knowledge of the 
accounting and office side of the busi- 
ness. In his work with the associa- 
tion he will hold himself available for 
the service of the telephone company 
members in connection with any prob- 
lem that may confront them. It is 
believed that he will be more valuable 
to the industry in Oklahoma even 
than he could be with the Corporation 
Commission as he will be free to give 
immediate consideration to any situa- 
tion demanding investigation and re- 
lief, whereas, on account of inadequate 
appropriation, he could reach but few 
situations except those arising out of 
the routine work of the commission’s 
office. 

Bernie Richardson, also widely ex- 
perienced in the telephone business, in 
recent years a traveling representative 
of the Stromberg-Carlson Telephone 
Mfg. Co., succeeds Mr. Hubenthal as 
telephone engineer for the Corpora- 
tion Commission. He takes the posi- 
tion at financial sacrifice but because 
he believes it will broaden his expe- 
rience, and in order that the advan- 
tages of living in Oklahoma City may 
be afforded his family. 

As Mr. Hubenthal and Mr. Richard- 
son will necessarily be closely asso- 
ciated in their work it is believed that 
the telephone using public in Okla- 
homa will profit vastly by the new 
business connection of both. Mr. Hu- 
benthal has always been exceedingly 
popular with the independent and rural 
telephone owners and managers in the 
state. 


Max Hosea Buys Control of 
Morgantown (Ind.) Plant 
Morgantown, Ind.—Max Hosea of 
Indianapolis has bought the _ con- 
trolling interest of the Morgantown 
Telephone Co., with exchanges at 
Morgantown and Nashville. Thos. F. 
Brickley will continue as president. 


Bell Taking Over Nez 
Perce Co. 


The Pacific Telephone and Tele- 
graph Co. has filed a request with the 
Interstate Commerce Commission for 
authority to take over the Nez Perce 
Co-operative Telephone Co.’s proper- 
ties in Lewis and Nez Perce counties, 
Idaho. The Nez Perce company con- 
trols about 1,500 telephones and the 
Pacific corporation would pay $40,000 
in cash and assume its indebtedness. 


Japanese Telephone System 
Ruined 

The recent Japanese earthquake 
practically ruined the telephone system 
of the island empire, says a cablegram 
from P. K. Condict, vice-president of 
the International Western Electric Co., 
who was in Japan at the time of the 
disaster. 

Sixteen telephone exchanges were 
destroyed, putting 82,000 telephone lines 
out of commission, Mr. Condict re- 
ports. In addition, thousands of miles 
of wires were put into discard. Mr. 
Condict also states that a personal 
check-up shows that the number of 
Japanese employes killed when the 
concrete buildings of the Nippon Elec- 
tric Co., allied with the International 
Western Electric Co., crumbled, to- 
taled 99. It was previously reported 
that 100 had been killed. 


Bell Gives $100,000 to Japanese 
Relief 

New York, N. Y.—The A. T. and T. 
contribution of $100,000 to the Amer- 
ican Red Cross for Japanese relief was 
made through the Bell headquarters, 
instead of through the iocal commit- 
tees in towns where the Bell operates, 
that the fund be immediately available. 


Tokio, Japan.—In the rebuilding of 
the Tokio telephone system all tele- 
phone and telegraph circuits will be 
placed underground. 


New Wire Data Sheet 


The Copper Clad Steel Company of 
Rankin, Pa., has issued another of its 
sheets of Engineering Data. The pres- 
ent sheet deals with wire for Police 
and Fire Alarm Circuits. The im- 
portance of weatherproof wires are 
considered in the following order: 1, 
safety, 2, cost, 3, electrical properties. 
Tables are given showing relative cost 
and strength of various types of con- 
ductor. The battery voltages required 
and the resistance of various loops as 
well as a typical fire alarm circuit are 
given, as are also data on splices and 
tie wires. This data sheet as well as 
others of the series which have been 
published previously may be secured 
upon application to the company. 
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W. B. Scruggs Heads Missouri 
Sixth District 
Warrensburg, Mo.—W. B. Scruggs, 
Harrisonville, was elected president of 
the Sixth District, Missouri Telephone 
Association, at its meeting held here. 
Other officers elected were: M. L., 
Golloday, Holden, vice president, and 
Shields R. Smith, Sedalia, secretary- 
treasurer. Among the practical ad- 
dresses made at the meeting were: 
“Application of Toll Rates to the Pub- 
lic,” by S. M. Hardaway, division 
state traffic chief of the Bell at Kansas 
City; “Increasing Efficiency in Teleph- 
ony,’ by Barbara Schultz, of the 
Kansas City Telephone Co., and 
“Efficiency Applied to Traffic, Com- 
mercial and Technical Telephony,” by 
W. T. Friganza, of the Bell at St. 

Louis. 


Purdue Announces Short Tele- 
phone Course 
Announcement has been made that 
the date of the Fifth Annual Short 
Course in Telephone Practice at Pur- 
due University has been set. The 
course will start November 20 and will 
continue for four weeks. The course 
is open without charge to residents of 
Indiana. The complete details will be 

given out within a few days. 


U.S. Association Files Deprecia- 
tion Brief with I. C. C. 

The United States Independent Tele- 
phone Association has filed with the 
Interstate Commerce Commission a 
brief, setting forth the attitude of the 
association in the question of regula- 
tion by the commission of depreciation 
rates and practices of Independent tele- 
phone companies. The brief was pre- 
pared by C. B. Randall, of Saint Paul, 
Minn., and Harold L. Beyer, of Grin- 
nell, Iowa. It reaffirms the position 
taken by the association when its orig- 
inal brief was filed in June, 1921, and 
supplies legal citations in support of 
its contentions. Copies have been 
mailed to all member companies of the 
association. Others interested in the 
matter may secure information by writ- 
ing to F. B. MacKinnon, president of 
the association, at the Chicago office. 


Henry, S. D.—Henry Union Tele- 
phone Co. has bought an exchange 
building and plans extensive improve- 
ments. 








HELP WANTED 


$250.00 each per month for two 
first class, experienced, specification 
switchboard engineers. Key No. 
1246, care of Telephone Engineer, 
28 E. Jackson Blvd., Chicago. 
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Small Automatic Exchanges 


An Article Discussing Further the Application of Modern 
Automatic Switching in Small Exchanges. 


the 


“Companion-Work” 


Switch and the 


Two New Switches, 


Time-Zone-Switch 


By F. J. DommMerQue and Erwin GENDRIESS 


In a recent issue of a New York 
daily paper the following brief notice 


appeared: 
Automatic Phone Registers Charges 
“What is said by a writer in the Ber- 
liner Tageblatt to be the first auto- 
matic long-distance telephone that not 
only gives the patron the desired con- 
nection without the aid of the ‘hello 
girl,’ but also keeps track of the cost 
of the conversation and registers it on 
the user’s bill, is in operation between 
two towns in Upper Bavaria. All 
Munich has been equipped with auto- 
matic phones for some time at an esti- 
mated saving of about $100,000 a year 
in wages, and the system is being rap- 
idly extended. Unfortunately,” remarks 
the Tageblatt writer, “the absolutely 
automatic long-distance service cannot 
be pushed very far, as the mechanism 
becomes too complicated, so a certain 





amount of help has to be given by a 
few operators.” ‘ 
It will be of interest to explain the 


method of doing away with the toll 
ticket and its accompanying book- 
keeping, referred to in above note, all 
the more because the explanation will 
at the same time illustrate a modern 
type of small automatic exchange, such 
as had been advocated in the August 
number of the TELEPHONE ENGI- 
NEER by one of the writers. 

This installation is not far from 
Munich and comprises at the present 
time a small town (Weilheim) and two 
villages (Huglfing and Polling). The 
initial number of subscribers in the 
district is only 300. The town ex- 
change is the largest of the three in the 
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district and has been chosen as the 
center where are located the first and 
second selectors or group switches, 
while the villages contain only the line 
and connector-switches, which nat- 
urally belong together. Of course the 
town exchange has besides the group 
switches the line switches and connect- 
ors for its local subscribers. 


It is assumed that the reader is famil- 
iar with the rudiments of automatic 
operation and the general makeup of 
the switches used therein. 

The accompanying Fig. 1 presents an 
outline of the district arrangement. 
The three circles represent the three 
exchanges. The circles for Weilheim 
and Huglfing contain their equipment, 
while the circle for Polling is left blank, 
its equipment being identically the 
same as the Huglfing exchange. Each 
line in the sketch represents a metal- 
lic circuit. The trunk lines between 
line and group switches, and between 
group switches and connectors are two- 
wire trunks, which is of importance, as 
it contributes to economy. In most 
cases where all switches are located in 
one and the same building, three-wire 
trunks are used. The transmitter cur- 
rent is provided by the local battery. 
In the tigure, switches of the rotary or 
one-motion type are identified by the 
wiper and one segment; switches of 
the vertical and rotary or two-motion 
type by the wiper and two segments. 

We now proceed to the explanation 
of the method of operation, commenc- 
ing with the Huglfing exchange, 
which in this system constitutes a sub- 
exchange. Ordinarily an automatic 
subexchange is characterized by the 
circumstance that it contains no group 
switches and that all its calls, including 
local calls, pass through group switches 
located at the central exchange into 
which the subexchange works. There- 
fore, when subscriber 1 (see figure) 
desires to call subscriber 2, he will re- 
move his telephone from the hook, 
whereby his line switch or line switches 
operate (there may be first and scond 
line switches to economize on trunks) 
and select a trunk to an idle first group 
switch at the central exchange. Then 
he manipulates his dial, whereby the 
first group switch at the central se- 
lects trunk to an idle second group 
switch also located at the central ex- 
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change. The operation of the second 
group switch connects the calling sub- 
scriber to an idle connector at the orig- 
inating exchange and through it to the 
desired subscriber 2. 

If the call would have been for sub- 
scriber 3 in the central exchange, it 
would have been extended from the 
second group switch at the central, di- 
rectly to an idle connector in the same 
exchange. It will be seen that a local 
Huglfing call has to go through the 
Weilheim exchange and thus occupy 
two comparatively long trunk lines, 
which has been a disadvantage to such 
systems. In the new layout this is 
avoided by the introduction of a “com- 
panion work” CW at the originating 
exchange, consisting of a rotary switch 
and a set of relays. This companion 
work is inserted at the local end of the 
trunk line from the .subexchange to 
the first group switch at central and re- 
sponds to the impulses sent from the 
dial of the calling subscriber, the same 
as group switches do. Every exchange 
in the system has in its number a digit 
indicative of the exchanges in the dis- 
trict. When subscriber 1 operates his 
dial and pulls the digit indicative of 
the desired exchange, the companion 
work follows the impulses. If the call 
is a local call and the wiper of the 
companion work reaches the contact 
indicative of the home exchange, a re- 
lay will be operated which causes the 
second line switch to continue rotation. 
Thereby a disconnection is caused of 
the trunkline to central and a direct 
connection made to a connector in the 
home exchange provided especially for 
such local calls; only in case all these 
special connectors are busy, will the 
call be directed through the central 
exchange. Thusly we are made ac- 
quainted with a device which greatly 
contributes to the efficiency of auto- 
matic operation of small exchanges, 
namely, the companion work. 


Casually, it may be mentioned that 
a toll or long distance call to or from 
a distant toll board passes through a 
toll group switch (TGS in the figure), 
the nearest toll board in this case being 
Munich. 

Where calls from the district go 
through already existing toll boards, no 
change is made in the method of re- 
cording the toll charge from the one 
in use at the toll board, but for all toll 
charges inside of the territory where 
the desired party can be reached over 
lines not passing through a toll board 
already in existence, a zone system of 
charging is employed, which is based 
upon distances. The central exchange 
of a district is made the origin of the 
zone system. All subscribers in the 
entire system are measured rate sub- 
scribers and are provided with call 


meters. As explained in the August 
number, there are no party lines, which 
makes things easier. 

The rate charged for a local call is 
fixed as unit for all charges, local and 
toll. In the first zone, which extends 
three miles all around the district cen- 
tral, only the unit charge is made re- 
gardless of the duration of the call. The 
next zone reaches from the three-mile 
to the nine-mile limit. For calls to sub- 
scribers in this zone the charge for a 
3-minute conversation is three times 
the unit charge, and for a 6-minute con- 
versation 2X36 times the unit 
charge. The third zone is between the 
9-mile limit and the 15-mile limit. The 
charge for a 3-minute conversation is 
then 5 times the unit charge and for 
a 6-minute conversation 2X 5=10 
times the unit charge, and so on. 


The following is the method by 
which the zone and time charges are 
recorded automatically: As the figure 
shows, time-zone-switches (TZS) are 
inserted at the district central in the 
central end of each trunk between ex- 
changes. The zone-switch part is a ro- 
tary switch with its associated relays 
similar to the companion work. When 
a subscriber makes a toll call he sets 
the indicative number to operate the 
group switch; the zone-switch responds 
also to the impulses and stops its wiper 
to the contact, fixing the fundamental 
charge of the zone wherein the desired 
subscriber is located. This contact is 
connected to the time-switch which 
consists of two rotary switches. The 
one of these is actuated by a clock, 
stopping the switch once for each 10 
seconds. After 18 steps, that is, after 3 
minutes, the second one is actuated by 
the first one and takes one step. There- 
by certain contacts of a fourth rotary 
switch, the “computer,” is engaged in 
such a manner that the engaged con- 
tact is the third or sixth, according to 
the length of conversation for the sec- 
ond zone or the fifth or tenth for the 
third zone. In this way zone and time 
are registered upon the computer. After 
the conversation is terminated and the 
calling subscriber hangs up, the com- 
puter commences to rotate until its 
wiper comes upon the contact engaged 
by the zone-time switch. After this 
normal condition is restored. 


Each time the computer takes a step 
the callmeter of the calling subscriber 
receives an impulse, whereby it is ab- 
vanced by one unit; then the charge for 
the call is recorded. The calling sub- 
scriber can ascertain the charge regis- 
tered if he presses down by hand the 
switchhook at the end of the conversa- 
tion, holding the receiver still to his ear. 
For each step the callmeter takes, he 
will hear a short click. 

Instead of announcing to the sub- 
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scriber on a toll call when the 3 minutes 
are up, as it is the custom in manual 
practice, he is given a tone 10 seconds 
before the 3 minutes have elapsed. If 
he does not hang up at the end of the 
3 minutes he is given a second different 
tone, indicating that the 3 minutes are 
over. To continue conversation he 
must set up his call again. There is an- 
other feature connected with this novel 
system of operation. Should the call- 
ing subscriber find out, after he has 
obtained his connection, that he has 
made a mistake, he can prevent the 
meter from registering by immediate 
replacement of the receiver upon the 
hook, for the computer has not had 
sufficient time to act, a few seconds’ 
leeway being allowed; but the sub- 
scriber must be alert before it is too 
late. 

The above description of a small ex- 
change district indicates the versatility 
of ways and means available to give the 
rural subscriber the advantages of new 
inventions and modern methods. Econ- 
omy is surely to follow, once the coun- 
try exchange is revolutionized. 





Telephone Meetings at Enid and 
W oodward 

Oklahoma City.—Managers and em- 
ployees of telephone companies of 
northwestern Oklahoma met at Enid 
on October 2 and at Woodward, Octo- 
ber 3. These are the last of the district 
telephone conferences for 1923 held 
under the sponsorship of the Oklahoma 
Utilities Association with headquarters 
at Oklahoma City. At the Enid meet- 
ing Mayor John Carr made the address 
of welcome, response being made by 
Jack Walton of Broken Arrow, for- 
merly of Enid, chairman of the Tele- 
phone Division of the Oklahoma Utili- 
ties Association, and at noon luncheon 
held in connection with the conference, 
Judge C. F. Dyer presided. A feature 
of the meeting was an address on 
“Commercial Problems” by M. M. 
Flickenger of Kingfisher. 

At Woodward the address of wel- 
come was made by Honorable R. O. 
Renfrew, Mayor, and the toastmaster 
at the noon luncheon was J. L. Pope, 
secretary of Chamber of Commerce. 
The response to the address of wel- 
come was made by E. F. McKay, man- 
ager of the Oklahoma Utilities Asso- 
ciation, who was for three years the 
editor of a newspaper at Woodward. 
F. C. Tyler, of Guymon, is chairman of 
the Woodward district. 





U. S. INDEPENDENT 
TELEPHONE 
ASSOCIATION 
CONVENTION 


October 23 to 26 
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hort Period Forecasts 


General Description of the Analysis of a Com- 
munity to Show Present Market and the Estimate of 
Growth of Telephone Service Over a Short Period 


By Perry W. SMITH and R. E. SHOOK 


Commercial Engineering Department, Indiana Bell Telephone Co. 


In the preparation of short period 
forecasts of five year studies, practi- 
cally the same consideration but to a 
lesser degree is given the city or terri- 
tory regarding general characteristics, 
such as industrial, commercial and resi- 
dential features as in the preparation 
of long time surveys. In the prep- 
aration of a short period study how- 
ever, it is not necessary to go into 
as much detail regarding the probable 
changes in the characteristics of a par- 
ticular section of a city for the reason 
that there is less probability of a resi- 
dential section changing within a short 


placement or rearrangement of plant 
in a given section. 
House Count Sections 

In outlining house count sections, 
more consideration is given to the lay- 
out of the present cable plant than in 
long time study. It is not probable 
that the entire outside cable plant will 
be changed within five years and for 
this reason estimates of growth should 
be shown for sections which can be 
easily compared to the facility situation 
of the present plant. For the purposes 
of comparison, the same house count 
sections should be used whenever fu- 


The method for determining the classi- 
fication of dwellings according to their 
rental value is explained in Commer- 


cial Department Instruction No. 6, 
Supplement to Sheet No. 4, which is 
shown with this article as Figure 1. 
Aiter the house count has been com- 
pleted the entries on the tally sheets 
are summarized and compared with a 
list of the present subscribers by ad- 
dresses. By this method the nonusers 
which comprise the potential market 
are identified. 

The classification of vacant lots de- 
pends upon the adjacent territory and 
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time to a strictly industrial section. 
Homogeneous divisions are considered 
and these are made the major divisions 
on the fizld maps. Short period studies 
are made for the purpose of determin- 
ing to what extent additional facilities 
are required and for any extensive re- 


*Reprinted from Bell Telephone News. 





ture studies covering the same terri- 
tory are made. 
Count and Classification of Families 
and Firms 
Each dwelling in the community is 
identified by street address, then classi- 
fied on tally sheets, as an A, B, C or D 


residence according to its rental value. 


90 


— 


the adaptability for residence or busi- 
ness construction. Careful tally is made 
of all such lots and the data is used 
in estimating development. Business 
places are classified as X, Y or Z, small, 
medium or large, and the users and 
non-users are identified in the same 
manner as in the residence section. 
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The most economical mode of trans- 
portation is used in making the house 
count, both sides of a street can be 
taken at one time and as the field man 
has at hand a map of the section which 
is being covered, streets can be checked 
off and notes made on the map as the 
work proceeds. In the business sec- 
tion the tallying must be done on foot, 
as a closer inspection of premises is 
necessary to determine addresses and 
to locate residences over business 
places. It is not assumed that family 
dwelling places in the business section 
will increase, rather there will be a 
reduction in the number of these prem- 
ises as the older buildings are replaced. 
Every reliable business is listed as a 
potential telephone user, practically the 
only exceptions being shining parlors, 
very small retail shops and wagon 
lunch stands. 

In the smaller cities in this territory 
usually no great expansion is looked 
for in the business section. As a rule 
cities up to 20,000 population have their 
downtown district around the court- 
house or public square and whatever 
changes take place will be either in or 
immediately adjacent to the present 
business section. The number of drug 
stores, groceries and retail establish- 
ments usually are proportionate to the 
population of the city and to the ad- 
jacent suburban and rural territory. 
In estimating development this fact 
must not be overlooked. The popula- 
tion will only support a certain amount 
of business and increases in business 
establishments must be gauged accord- 
ing to the increase in population which 
in turn depends upon industrial and 
market conditions. A substantial in- 
crease distributed over the entire sub- 
urban and rural area will create a de- 
mand for more sources of supply in 
the city proper while an increase con- 
fined to a small area will more likely 
form the nucleus of a community cen- 
ter with corresponding business estab- 
lishments necessary to its support. 

Summarizing the Field Work 

When all the families and business 
establishments in a community have 
been classified, including those in the 
territory outside the corporation line 
or base rate area but within the imme- 
diate vicinity of the city proper, the 
next step is the preparation of various 
summaries. The data from the field 
sheets is transferred and summarized 
under the following heads: 

Present firms by sections and pres- 
ent families by house count sections, 
Form No. 1302. (Form shown in fig- 
ure 2.) 

Present firms and families by sec- 
tions, arranged as to non-users and 
users; the latter classified according to 
the kind of service furnished, Form 
No. 1303-2A. 


Estimate of residence telephone de- 
velopment by house count sections, 
Form No. 1304. (Shown in figure 3.) 

Estimate of business telephone de- 
velopment by sections. 

Present firms, downtown section. 

Summary of neighborhood firms and 
vacant business places by house count 
sections. 

Tabulation of the present number of 
working lines in each city block, sum- 
marized by house count sections, Form 
No. 1306. 

Estimating Growth in Population 

Only in cases of unusual industrial 
activity is there any deviation made 
from the average normal growth of the 
city for the period covered by the com- 
mercial study. One of the 
of checking the growth is by a com- 
parison of past performance of differ- 
ent cities of like size and character over 
a number of years with the growth for 
the same period for the city in which 


methods 


the study is being made, also consider- 
ation is given to the present possibility 
for increase in population, advantages 
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or disadvantages of that particular ter- 
ritory which would affect the growth. 
Effect of Rate Adjustment 
Adjustment of rate levels and the prob- 
able effect thereof upon station devel- 
opment and the distribution of the dif- 
ferent classes of service is given con- 
sideration. Any appreciable change in 
rate differentials for classes 
will serve to cause a regarding of the 
classes of service, thereby affecting the 
number of lines. Also where facilities 
have been lacking and subscribers have 
temporarily taken a lower grade of 
service than desired, some regrading 
upward is assumed will take place after 
facilities have been provided. 
Estimates of Station Development 
In estimating station development 
the present market is considered first. 
Steps are taken to determine whether 
or not it is fully developed and if not, 
the reason therefor, whether facilities 
are available or if the public is not de- 
manding service to the extent of the 
market on account of poor industrial 
or market The probable 


various 


conditions. 
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X-Busi Ness 1.0 1 Pry SERVICE iN 
(oro NARY ) | EVERY CASE 
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saturation figure is determined by care- number of persons per family. 


ful study of the characteristics of the the 
families comprising the community, 
then the period when this saturation 
It is not likely 


number of main line residence 


figure will be reached. 


When 
number of families has been ob- 
tained the figure is then divided by the 
tele- 
phones, thus obtaining the saturation 
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figure. Analysis of the results of the 
house count and the present telephone 
market will show whether or not the 
saturation figure is high enough and 
the estimate of ultimate development is 
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is determined by the chart method, 
using the development for past years 7123 
up to the present as a basis for pro- 


until the saturation 
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determined and to this is applied a fac- 
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made by the method outlined in the 
above paragraph. 
Estimate of Subscriber Lines 

The number of circuits required to 
furnish service for the stations in each 
house count section is determined by 
applying a loading factor to stations 
of each class. Where additional multi- 
party service is introduced an actual 
reduction in the number of lines may 
result. 

Commercial Forecast 

After development figures have been 
worked out on forms No. 1304 and No. 
1305 then summarized on form No. 
1306, this detail is transferred to form 
No. 1310, Commercial Forecast of Sta- 
tions and Lines and copies of this form 
forwarded to the Plant, Traffic and En- 
gineering Departments. The Engi- 
neering Department is also furnished 
with a white print map of the territory 
covered by the study on which sections 
are outlined and the number of sub- 
scribers’ lines are shown for the pres- 
ent, three and five year periods. From 
the detail on this map the outside plant 
requirements such as feeder cables by 
sections are determined and plans for 
construction made accordingly. 


Estimates of growth made in con- 
nection with short period surveys are 
on market figures, in other 
words, not the number of stations 
which will actually be installed, but the 
number which we could install pro- 
vided facilities were ample. This gives 
the Plant and Engineering Depart- 
ments a figure to set up as a limit for 
which facilities must be provided and 
enables them to plan extensions as the 
market is taken up. 


based 


The importance of a short period 
forecast lies in the fact that it provides 


data for engineering facilities neces- 
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sary for immediate relief, also a basis 
on which to determine the advisability 
from a commercial viewpoint of mak- 
ing extensions in particular sections. 
Where a long period study has pre- 
viously been made, the short period 
study should, in a general way, con- 
form to the trend of development as 
shown by the ultimate figures. How- 
ever the growth over the short period 
may vary from the average over the 
long period due to various causes, local 
or national, affecting the market for 
telephone service or the ability of the 
company to serve all applicants. 





California Association Is Active 

Activities of the California Indepen- 
dent Telephone Association are being 
expanded rapidly since the employment 
of Ernest Irwin of Pomona as Secre- 
tary. A number of new member com- 
panies have been added since 1921, 
when the Association extended its 
field to cover the whole state. The 
Secretary has been assisting a number 
of companies in appraising their prop- 
erties and in cases before the Califor- 
nia Railroad Commission. He has also 
been assisting with advice in connec- 
tion with plant extensions for some of 
the companies. Every month a letter 
filled with live information is sent out 
to keep the companies advised as to 
what is being done by the Association 
and Associations in other states. 
Activities of member companies and 
important court and commission de- 
cisions are also included. The Execu- 
tive Committee has at the present time 
under consideration a “financing plan” 
for independent companies, but as yet 
has no definite information to give out. 
For the support of the Association, 
each member pays an assessment based 
on its gross revenue. Ordinarily this 
is one-eighth of the gross revenue at 
a time and not more than one-half of 
one percent during any calendar year. 
The maximum that has been levied in 
any one year is one-fourth of one per- 
cent. 


Expect Completion of St. Louis 
Merger by June 1, 1924 

St. Louis, Mo.—Merger of the Kin- 
lock system with that of the Bell will 
be completed here about June 1, 1924, 
authorities estimate. Almost $3,000,- 
000 will be spent during 1924 in 
completing the merger. Automatic 
equipment is to be installed in two 
downtown exchanges. The Bell esti- 
mates an increase of 93,000 telephones 
in St. Louis during the next five years. 


Montreal, Canada, will have its first 
dial telephones in use at the end of 
1924, with the completion of a new 
machine switching central office cost- 


ing, $1,500,000. 


Indiana Convention 





General Staff of Experts Among 
Many Features Discussed 

The Convention Season of 1923 was 
opened on September 19 and 20 by the 
meeting of the Indiana Telephone As- 
sociation at Indianapolis. An address 
by Henry A. Barnhart of Rochester, 
President of the Association, was the 
opening feature of the convention. Mr. 
Barnhart’s address dealt with the ne- 
cessity of good service and the obliga- 
tion of the telephone company to give 
it and of the public to pay for it. Weak 
spots in long distance and local service 
must be cleared up through friendly 
and helpful influence rather than by 
orders of the Public Service Commis- 
sion. Following the President’s ad- 
dress, came the reports of officers and 
the appointment of committees. F. B. 
MacKinnon of Chicago, President oi 
the United States Independent Tele- 
phone Association, was the principal 
speaker of the Wednesday afternoon 
session. Mr. MacKinnon’s topic was 
a subject that has recently been under 
discussion among telephone men, 
namely, the formation of a general staff 
of experts whose services would be 
available to companies of the indepen- 
dent group. Mr. MacKinnon pointed 
out the fundamental difference in or- 
ganization between the independent in- 
dustry and the American Telephone 
and Telegraph Company. A staff of 
experts in the independent field could 
advise and prescribe methods, but 
could not enforce them. The class A 
companies have their own staffs and a 
general meeting may be called to dis- 
cuss the possibility of a more closely 
knitted organization for this type of 
service. 


Governor Edwin P. Morrow of Ken- 
tucky, was the speaker at the banquet, 
held Wednesday evening, in the Riley 
room of the Claypool Hotel. Gover- 
nor Morrow paid a tribute to the tele- 
phone industry and deplored the at- 
titude of people who begrudge the 
pay for the service rendered. 


At the Thursday morning session, 
Stephen M. Isom of Mitchell, discussed 
the method of laying cable without 
conduit, but with a protective com- 
pound which will prevent corrosion. 
Following Mr. Isom, President Ed- 
ward C. Elliott of Purdue University, 
addressed the convention on the rela- 
tion of the University to industry. Dr. 
Elliott indicated the resemblance of 
the problems of education and of com- 
munication in developing a similarity 
of thought and purpose among the 
citizens of the nation. He spoke of the 
work of the University among the 
farmers of Indiana and the plans for 
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extending the work among the indus- 
tries. 

Among other features of the pro- 
gram were talks by the presidents of 
the six district associations on the 
work done in their districts and a dis- 
cussion of public relations and public- 
ity by John C. Mellett, secretary of 
the Indiana Public Utilities Associa- 
tion, George B. Wellbaum, publicity 
director of the Indiana Bell Telephone 
Company and E. L. Gaines of the 
Home Telephone and Telegraph Co., 
of Fort Wayne. 

Four retiring directors, F. O. Cuppy 
of Lafayette, F. V. Newman of La- 
Porte, S. M. Isom of Mitchell, and W. 
W. Harbaugh of Sullivan, were re- 
elected. Out of respect of his memory, 
no director was elected to succeed the 
late W. M. Bailey of Richmond. 


Houston District Approves 
Texas Finance Plan 

Houston, Tex.—A _ well attended 
meeting of the Houston district of the 
Texas Independent Telephone Asso- 
ciation went on record as being heart- 
ily in favor of the financing plan out- 
lined by Judge S. A. Lindsay, and the 
work which has been done by the com- 
mittee appointed to carry out the work. 
The meeting was well attended and 
was shown several interesting exhibits 
of equipment by leading manufactur- 
ers. 

The program furnished a well bal- 
anced schedule of practical and inspira- 
tional features. On this program: 

“Public Relations.” George Mc- 
Quaid, director, Texas Public Service 
Information Bureau, Dallas. 

“What Are Adequate Rates?” G. B. 
Foscue, general agent, The Texas 
Telephone Co., Waco. 

“Alibis.’” J. C. Paxton, assistant 
general manager, The Grayson Tele- 
phone Co., Sherman. 

“Financing Independent Telephony 
in Texas.” Judge S. A. Lindsay, pres- 
ident, Gulf States Telephone Co., Ty- 
ler. 

“The Relations of Proper Account- 
ing to Business.” F. M. Moore, aud- 
itor, The Texas Telephone Co., Waco. 

“What You Should Know About 
Storage Batteries.” C. D. Kinne, 
Texas representative, Stromberg-Carl- 
son Telephone Mfg. Co., Dallas. 

“Up-to-Date Methods of Clearing 
Trouble.” S. B. Dibble, equipment 
engineer, The Texas Telephone Co., 
Waco. 

“Good Service Your Reserve.” John 
A. Stratton, Texas representative, Kel- 
logg Switchboard & Supply Co., Dal- 
las. 

“Making More Money Out of the 
Toll Business.” Sam H. Shutt, gen- 
eral superintendent, Texas Long Dis- 
tance Telephone Co., Waco. 
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Protecting the Telephone 


Requirements of Suitable Protection—Installation of 
Arresters—Types of Protective Equipment—Some 
“Tips” on Inspection and Maintenance of Protectors 


Telephone protection is one of the 
most important elements of telephone 
engineering. While it 
erable attention and careful study on 


receives consid- 


the part of the engineer, it is strange 
but true that the average maintenance 
neglects its proper care perhaps 
than 


man 
more 
duties. 
During the 
found one place where the trouble man 
had habit of 
carbons out of the cable protector and 


any other portion of his 


past month the writer 


been in the taking the 


throwing them on the ground, so that 


eighty per cent of the carbons were 


found on the ground, ten per cent in 


the terminal head and the balance miss- 


ing. It is hardly necessary to state 


that this was the direct cause of the 
loss from lightning discharges. of 
twenty-five per cent of the cable con- 


ductors in this particular cable. An ex- 
amination conducted of the plant re- 
that the 


removed 


vealed the fact trouble 
had not only 
the arresters in the 

but had used No. 


in place of which had 


man 


from 
terminals, 


carbons 
cable 
also 18 and 20 wire 


fuses been 


rup- 
tured in protecting the apparatus 


against external currents. In several 
ground wire leading to the 


had 


al others had very poor 


places, the 


protectors at the terminals been 


broken. Sever 


joints and in other cases the ground 


had been badly located and badly mad 


up. 


The importance of telephone protec- 


tion cannot be too strongly empha- 


sized and where a maintenance man 


persists in ignoring this important por- 
should be 


after having 


tion of the plant, he dis- 


charged from the servic« 


been warned. It was the writer’s in- 
tention at this time to consider only 
the protective devices used in connec- 
tion with substation equipment, but in 
view of recent experiences, he is of 
the opinion that the entire subject mer- 
its a thorough consideration. It 
that the 


does not realize the function or impor- 


is ap- 
parent average trouble man 
tance of adequate telephone protection, 
nor does he understand the necessity of 
inspection from time to time and the 
need of repairs and replacements where 
faulty conditions are found. 

It seems strange in the light or our 
advancement in telephony that there 


are still many telephone engineers who 


By P. Kerr Hiccons 


seem careless in the matter of provid- 
In many cases 
there also seems to be a lack of knowl- 
In some systems we find pro- 
tection only in the terminal room at 
the central office. In others, we find 
protection from high tension crosses 
and no other kind. The whole subject, 
therefore, requires careful study, not 
only as to the apparatus to be pro- 
tected, but also the dangers against 
which the apparatus must be protected. 
What Protectors Must Do 


ing suitable protection. 


edge. 


Briefly, protection should be pro- 
vided against the following hazards: 
lightning, where thunder storms are 


prevalent; sneak (or low tension) cur- 
rents; high tension) cur- 
In many places protection is 
not needed at all, as for example, where 


strong (or 
rents. 


lines are entirely in cable from the 
substation to the central office, or 
where lines are in a country where 


thunder storms are unknown and no 
foreign wires carrying heavy currents 
These conditions are very 
rare in these days. There are three 
first, the tele- 
phone instrument and the building in 
located; second the cable, 
third, the central office apparatus. 
Suitable protection should meet the 
it must 
second, it 
lightning 
third, it must not be oper- 
ated by telephone or generator cur- 


are near. 
things to be protected: 


which it is 


following requirements: first, 


self induction; 


destroyed by 


possess no 
must not be 
discharges; 
rents; fourth, it must be so arranged 
fifth, it must 
be so arranged and placed as to be 
easily repaired and cleaned. To ful- 
fill these conditions, a combination ar- 


as not to form an arc; 


rester, consisting of a heat foil or fuse 
wire and a carbon or open space pro- 
tector, is necessary. The object of the 
heat coil, is to take care of any weak, 
or steady current, commonly known as 
a sneak current, which might find its 
Such 
a current will operate the coil by melt- 


way into the telephone circuit. 


ing the solder and ground or open the 
line. In the types of fuse ordinarily 
used, the fuse wire enclosed in a rod 
with a vent hole to permit the gases 
when the fuse wire melts 
and is so arranged as to avoid the pos- 
sibility of arcing. It should be four 
inches long and not less than five am- 
peres capacity. 


to escape 
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The conventional form of open space 
cut out consists of two carbon blocks 
separated by a thin U-shaped mica 
separator. 

Lightning Arrester Must Provide 

Path to Earth 

In considering protection against 
lightning, it must be remembered that 
it is rare that lines are actually struck 
by lightning. The currents with which 
we have to concern ourselves may be 
the result of charges that are held 
bound on the wires by the influence of 
thunder clouds and flow to earth when 
freed by the discharge of the cloud; 
or may be the result of a difference of 
potential between different points on 
the earth’s surface, or they may be 
the result of induced currents caused 
by the lightning discharges. The fact 
however remains that when these 
charges are set free their tendency is 
to go to the earth. Hence, if these dis- 
charges are permitted to pass through 
apparatus or into cables, 
damage must necessarily result. <A 
closed circuit is not necessary for dam- 
age due to this cause. as is evidenced 
by burned out armature 
windings, etc. In order to protect 
against such static dis- 
charges, we must provide a path to 
ground that will shunt the apparatus 
out of the circuit. The only known 
effective protection against such static 
discharges is the open space cutout. 
In the conventional form the blocks of 
carbon are separated by a mica about 
inch in thickness. Such 
protection, properly installed, provided 
with a good ground and carefully main- 
tained, will protect telephone apparatus 
from voltages as low as three or four 


telephone 


frequently 


dangerous 


.0055 of an 


hundred volts. 

Current due to lightning discharge 
has an immense number of vibrations 
per second and prefers to jump over 
an air space rather than go through 
the coils of the instrument, as the 
coils present considerable impedance 
to the passage of rapidly vibrating cur- 
rent. The more rapid the vibrations 
the greater the impedance. 

Lightning discharges have been 
known to jump over an air space of 
an inch or more rather than pass 
through a coil having only a few 
turns. The parts of telephone equip- 
ment most likely to be damaged are 
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those having windings or turns of wire 
such as receivers, drops, coils and ar- 
matures. Because of this tendency the 
line and ground wires should be con- 
nected without any spiral at the end. 
The spiral looks well but may prevent 
proper operation of the arrester. 
Lightning discharges will also damage 
paper insulated cable, especially at ab- 
rupt bends. When metallic circuits 
are used, the inductive disturbance or 
damage caused by lightning will be 
less than when a grounded line is used. 
The quantity of electricity in lightning 
discharges is not very great, but the 
amperage is decidedly high, due to the 
short interval of the discharge. 

The history of the open-space ar- 
rester dates back to a time before the 
telephone was invented, as it was used 
for protecting telegraph lines. At that 
time the only protection necessary was 
against lightning. When the telephone 


Z GROUND f 





Fig. / 


INST. 


SAW TOOTH TYPE ARRESTER 


was invented and had come into gen- 
eral use, the arresters on the telephone 
sets closely resembled those of the 
telegraph type. They were made of 
brass plates with saw-tooth edges, sep- 
arated by an air gap by a piece of 
paraffine paper. Fig la. The next step 
was an arrester formed by wrapping 
a few turns of wire around a grounded 
rod, this wire being insulated from the 
rod by means of paper or mica. It 
had been discovered that the best way 
to protect against lightning was to 
provide as many paths as possible for 
the lightning to escape to ground. It 
was also found that lightning dis- 
charges were not greatly affected by 
ohmic resistance, but were affected 
much more by the slightest impedance 
in the circuit. If we consider a coil of 
wire, such as is shown in Fig. 2a, a dis- 
charge would jump across the air gap 
separating the separate turns of the 
coil, rather than pass around the whole 
coil. The chances are that this would 
occur at the turns encountered first 
by the lightning discharge after enter- 
ing the coil. It was this principle that 
led to the early use of the arrangement 
shown in Fig. 2b, which consisted of a 


metal cylinder around which a coil of 
insulated wire was wound and the cyl- 
inder grounded. 

Experience over many years has 
shown that carbon blocks separated by 
mica, silk or a special paper are to be 
preferred for open space cutouts. When 
a discharge takes place, carbon is ox- 
idized, the resulting compound, CO:, 
being a gas which readily passes off, 
leaving the surface in better condition 


INST. xX LINE 


Fig.2 @. 


SHOW BREAK-DOWN JOINTS /’° 
CO/L DAMAGED BY LIGHTN/N. 


than before. Frequently, however, 
particles of carbon are liberated from 
the hard surface and are liable to cause 
a ground or short circuit if the car- 
bons are not so arranged that the open- 
ing in the mica is turned downwards, 
so as to allow these particles to fall 
out. A discharge between metals on 
the other hand is liable to result in fus- 
ing the metal plates together. This is 
one of the disadvantages of the metal 
plate or block arrester, unless non- 
arcing metals are used. The best 
blocks for use where carbon blocks are 
not considered advisable is an alloy of 
zinc and antimony and these are to be 
preferred at the distant end of cables 
because the dust from the carbon 
blocks released during the discharge is 
liable to be the cause of much trouble 
and to increase the maintenance 
charges. 

Heat Coil and Fuse Protectors 

The thermal protector, popularly 
known as the heat coil, derives its 
name from the heating operation which 
is its principal feature. Such a coil 
placed on a line protects it in the fol- 
lowing manner: The foreign current 
(greater than those used on telephone 
circuits) coming in over a line thus pro- 
tected, encounters resistance in the coil 
and produces heat therein. This gen- 
erated heat is concentrated at the junc- 
tion of two parts of the device which 
are fastened together by means of a 
low melting solder. The coil is sus- 
pended on springs provided for the pur- 
pose. The spring tips are brought to- 
gether so that when the coil is in posi- 
tion there is a slight tension on it. The 
heat produced in this coil melts the 
solder and releases the parts which are 
held by the solder. The tension of the 
spring opens the line on the switch- 
board side and grounds the line side. 
By providing an alarm with these coils, 
the buzzer will ring when the coil is 
blown. The core of a heat coil may 
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be made of resistance wires or other 
material capable of producing enough 
heat to melt the solder. There are a 
large number of self soldering heat 
coils now on the market which are 
reliable, compact and simple and a 
great improvement on the coil herein 
described, but the principle involved is 
the same. 

To protect against heavier currents, 
such as may occur in case of a cross 
with a trolley wire or other higher 
voltage circuit, the fuse is necessary, 
The fuse is so well known as to re- 
quire little description here. Modern 
forms in which the fuse wire is en- 
closed in a fibre or clay tube are pre- 
ferred to the old open mica type. 

When Protection Should Be Used 

It is the experience of the writer that 
stations should be considered exposed 
when the line wire is longer than one- 
fourth of a mile or is liable to contact 
with electric light or power wires. 
Good practice requires that an open 
space cutout be employed between the 
open wire and cable and also at the 
substation, when such open wire ex- 
ceeds one-half mile in length, that is for 
protection against lightning. However, 
if exposed to high tension circuits, the 
open space cutout must be used in 
every case, and in this latter case, a 
fuse should be provided to protect the 
open space cutout. This is a protec- 
tion against foreign currents, but not 
against lightning, a fact which it is 
very important to remember. The lo- 


LINE 











Fig.2.b INST. 


CYLINDER TYPE PROTECTOR 
cation of a choke or impedance coil 
between the line and the open space 
cutout reduces the number of cases of 
grounds from lightning by reflecting 
the lightning current. If placed back 
of the open space cutout, it will retard 
the building up of rapidly varying cur- 
rents and force discharges to take place 
across the open space cutout. The 
use of copper instead of carbon blocks 
and sometimes of copperized carbon 
blocks at the cable terminal has re- 
sulted in the reduction of the amount 
of trouble from grounds at the ar- 
rester. 

Every rural line telephone should be 
protected against lightning. Telephone 
manufacturers equip _ their 
telephones with an arrester consisting 


usually 


of round or rectangular carbon blocks 
separated by a thin piece of mica and 
mounted on the side or upper portion 
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of the telephone set and so connected 
as to protect the telephone and so ar- 
ranged as to be easy of access for 
inspection or repairs. One type is 
shown in Fig. 3. These arresters are 
usually effective if provided with a 
ground wire running in a straight line 
to a ground rod or other conductor in 
contact with damp earth. All connec- 
tions should be carefully soldered; 
otherwise they may be_ unreliable. 
When telephones are not provided with 
suitable or efficient arresters, an indi- 
vidual arrester should be placed, prefer- 
ably at a point where the wires enter 
the building and on the outside, but 
protected from the elements. This lat- 


ter protection is much to be preferred 





LINE 


CARBON 


ROUND TYPE TELEPHONE PROTECTOR 


Fig. 3 


to that of having the protector on the 
telephone itself. No fuses need be 
provided unless the line is exposed to 
high tension circuits, but when used 
should be placed between the line and 
the carbon block arrester. In this way 
the foreign current will arc across the 
open space cutout and in due time burn 


the fuse. 


Any protection is useless unless in- 
spected from time to time. The fol- 
lowing suggestions regarding installa- 
tion and maintenance of rural line pro 
tectors might be used to good advan- 
tage. For ground wire use No. 18 
B. & S. or larger. Do not install ar- 
resters in damp places or near inflam- 
mable material, such as curtains, paper, 
etc. Do not use more than one mica 
between carbons. Remember that the 
protector is to protect against light 
ning and if in doing so it should ground 
the line, that is only showing that it 
is performing its duty and was placed 
there for that purpose. Be careful to 
see that the mica is placed properly be- 
tween the carbon blocks. All pro- 
tectors should be mounted vertically 
so as to permit the carbon dust to fall 
out after the discharge Lines must 
be connected with the fused ends of 
the protector. If protectors are not 
mounted on a slate or porcelain base, 
then an asbestos mat must be provided 
as a base. Protectors should be placed 
not less than seven feet from the floor 


OR GROUND 


and one foot from combustible mate- 
rial. 

Mr. H. N. Faris of the Kellogg 
Switchboard & Supply Company 
makes some very good recommenda- 
tions in regard to protection of rural 
lines. The writer has not had an op- 
portunity to try some of them, but 
they sound reasonable and may be help- 
ful to others. They are as follows: 

“Tt is advisable to use a lightning rod 
on each pole where a subscriber’s drop 
wire leads off.” This wire should be 
of iron not smaller than No. 12. The 
wire is fastened to the pole with iron 
staples from the top of the pole to a 
coil of wire located at the bottom of 
the pole. The free top end of this wire 
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is left protruding at the top of the pole 
with the point upward. This seems 
reasonable and the same practice might 
be extended to every fifth or tenth pole, 
thereby protecting the entire lead. The 
rush of the lightning discharge is 
usually very violent and if a suitable 
path along the line, such as above sug- 
gested, is not provided, the chances are 





Fig. 4 
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it will make an expensive one, some- 
times in the most unexpected and in- 
explainable manner. The higher re- 


sistance of the iron wire tends to slow 
up the discharge and damp the oscil- 
lations, thus avoiding any sideflash. 
Its high melting point and cheapness 
are also very much in favor of its use 
for this purpose. Mr. Faris further 
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recommends that “on cross arm leads, 
this wire should be carried across the 
face of the arm and that tiewire tails 
be left pointing toward the ground 
wire.” Experience has proven that this 
effectively prevents arresters smutting 
on grounded lines where such trouble 
has heretofore been considered un- 
avoidable. It is also possible to pro- 
vide a drain for direct strokes on the 
outside of the house by terminating 
line and ground wires on porcelain 
knobs about three inches apart and 
bending the dead end tails of the two 
wires toward each other with a half- 
inch air gap between the points. The 
amount of lightning passing these out- 
door spark gaps will never cause the 
slightest damage to the interior wiring 
or to the telephone itself, if the latter 
is properly wired and fitted with a disc 
type arrester. 

Protection Against Loss of Cable 

Pairs 

Much damage occurs where long ex- 
posed lines are connected to lead cable 
without suitable air space protection 
The reason is that the cable itself is 
virtually an open space lightning pro- 
tector. Having a tendency to dis- 
charge itself across a dielectric, such as 
air, mica or paper, the lightning will 
refuse to go past bends, turns or coils 
in the cable and will discharge itself 
through the paper insulation to the ad- 
jacent wires or the lead sheath, as may 
be most convenient. As a rule, when 
lightning damage of this kind takes 
place, it will be found in or very near 
the loop leading into the terminal, as 
shown in Fig. 4, and in many cases 
the lead sheath shows no indications 
whatever of the trouble. Damage of 
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this kind alone, and its frequency on 
long, exposed lines, especially toll lines, 
make this subject of protection worthy 


of careful consideration. 
Some Factors Affecting Selection of 
Protection 


The types and forms of protective 
apparatus on the market today are too 
numerous to mention and it is difficult 
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for the uninitiated to discriminate be- 
tween the good and bad. It is often- 
times very expensive to experiment 
with an untried piece of apparatus. It 
is better to demand evidence of satis- 
factory experience with such apparatus 
before using, and if possible, only to 
buy what is actually needed at the time. 
It will be too late to find out mistakes 
after cable or apparatus is damaged. 
Once having selected a standard pro- 
tector with a good reputation for effi- 
ciency and having installed it as a part 
of the system, it is an imperative rule 
that it should be kept up to standard. 
When burned out or destroyed, the 
fuses should be replaced by those of 
the proper type and rating. All heat 
coils and carbon arresters must be kept 
in place and absolutely no “jumpers” or 
copper wire make-shifts used. No ex- 
cuse, such as being “too busy” should 
be taken from any employe. Neglect 
of this kind may prove fatal, and the 
consequence cannot be lost sight of. 


Lightning does the most damage on 
rural and toll lines, hence too much 
care cannot be taken in seeing that the 
apparatus is properly protected and the 
protector should be examined every 
time the lineman visits a substation, 
whether trouble has developed or not. 
The price paid for protection on farm 
and toll lines will prove to be a splen- 
did investment if properly maintained. 

The protection of telephone circuits 
has become a very important matter, 
not only to the subscribed, but also to 
the company. The subscriber looks at 
the question of protection from the 
viewpoint of security’ and safety. The 
company on the other hand adds to 
these features the saving of apparatus, 
since a small outlay in protective de- 
vices is usually more than compensated 
by the saving of apparatus. How- 
ever, regardless of this economic view- 
point, companies must take into con- 
sideration the possible damage to 
human life, which financial satisfac- 
tion will not restore. 





An English engineer was visiting a 
friend in New York, and the latter put 
‘in a call to Chicago while they were 
conferring. In ten minutes he was 
talking to the Chicago party. 


The Englishman’ expressed his 
amazement at the rapidity with which 
a 1,000-mile connection was made, and 
remarked, “The English telephone sys- 
tem is the best in Europe, yet last 
month when I wanted to call London 
from a leading southern English city, 
about 30 miles from the metropolis, it 
took just 28 minutes to get in touch 
with my office at London, or nearly a 
mile a minute, compared with your 
100 miles a minute connection.” 


Bell Veterans Plan Big Meeting 
for Atlantic City 

New York, N. Y.—Telephone Pio- 
neers of America, the organization of 
those who have been in A. T. and T. 
service for 21 years or more, are look- 
ing forward to their annual convention 
at Atlantic City, October 19 and 20, 
as the greatest affair in the group’s his- 
tory. 

The organization has grown to such 
proportions that the 1923 meeting 
probably will be the last to be handled 
under the present arrangement of a 
general business session. 

Special railroad rates have been 
granted for the event and attendance 
for all parts of the Bell system is ex- 
pected to be record breaking. Head- 
quarters for the Pioneers are at the 
Million Dollar Pier. 

The serious business of the conven- 
tion will begin with the meeting of the 
general assembly on the pier at 9:30 
A. M. Friday. The association meet- 
ing will be called to order by Mr. 
Leonard H. Kinnard, president of the 
Pioneers, at 10:30 A. M., immediately 
after adjournment of the assembly, 
and the discussion will be on “The 
Telephone of Yesterday.” 

The “Fun, Sport, and Amusement” 
will start on Friday afternoon. Half 
of the crowd will attend a musical com- 
edy at the Garden Pier theater at 4:30 
o'clock, as guests of The Bell Tele- 
phone Company of Pennsylvania. The 
cast of this show includes more than 
seventy persons and it can be said on 
the best authority that the production 
will have a real metropolitan flavor. 

Other features of the afternoon pro- 
gram will be a grand frolic on Steeple- 
chase Pier, taking in the sights of the 
Boardwalk from rolling chairs, sailing 
in pleasure boats, splashing around in 
the famous Hygeia swimming pool, 
and dancing in the ball room of the 
Million Dollar Pier. 

The second performance at the the- 
ater will begin at 8:30 o’clock Friday 
evening and while it is in progress 
there will be music and dancing and 
other diversions on the Million Dollar 
Pier for those who saw the afternoon 
performance. At the conclusion of the 
show in the theater the evening play- 
goers will join in the dancing. 

The second session of the associa- 
tion will be called to order Saturday 
morning at 9:30 o’clock. The general 
theme of discussion on that occasion 
will be, “The Telephone of Today and 
Tomorrow.” At this session there 
will be a scientific demonstration by 
the department of development and re- 
search of the American Telephone and 
Telegraph Company, the nature of 
which has not been announced, but 
which is certain to be of a most inter- 
esting character. 
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On Saturday afternoon the Pioneers 
will again have their choice of a num- 
ber of diversions, including everything 
from a game of checkers or a trip down 
the “Giant Slide” to a sail on the At- 
lantic or a high dive into the big pool. 

The banquet tendered by the Amer- 
ican Telephone & Telegraph Company 
on Saturday evening will be the final 
feature of the Tenth Annual Meeting 
of the Pioneers. Three large dining 
rooms in three of Atlantic City’s larg- 
est hotels have been reserved and the 
speakers will appear in person before 
each group. 

The entertainment at the banquet 
will be furnished by the Western Elec- 
tric Company, and will include some 
clever numbers which will be both sur- 
prising and amusing. 


Maine Holds Lively Two-Day 
Session at Augusta 
MAINE OFFICERS 

W. J. Thompson, South China, Pres- 
ident. 

Herbert E. Foster, Winthrop, Sec- 
retary-Treasurer. 

DIRECTORS 

W. J. Thompson, Herbert E. Foster, 
Ex-Governor Carl E. Milliken, F. W. 
Story, H. F. Hilton, A. F. Winslow, 
A. Van Denkerckhoven. 

Augusta, Maine.—One of the livest 
meetings in the history of the Tele- 
phone Association of Maine was held 
September 11 and 12, at Augusta. A 
practical program for the executives 
and operators was lightened by an in- 
formal dinner at which the New Eng- 
land Telephone and Telegraph Co. was 
host, and by a field day at Capital 
Park. 

Addresses by President William J. 
Thompson of the association, J. G. 
Ihmsen of the Up-state New York or- 
ganization and by Fred W. Story, as- 
sistant to the vice president of the New 
England Telephone and Telegraph Co. 
were among the features. ‘Public Re- 
lations” was the subject of an address 
by a Maine commission representative. 
The loud speaker was used in present- 
ing a long distance address on “Sys- 
tem” from the executive headquarters 
of the New England Bell unit. F. E. 
Waring’s paper on “Accounting,” and 
the operators’ helps advanced by Miss 
Lillian Vavasour, also were high-lights 
of the practical program. The head- 
liner on the closing day was George 
F. Haberman, telephone engineer for 
the New England Bell, who presented 
a paper on “Standardization.” Reso- 
lutions favoring the repeal of the fed- 
eral telephone tax were passed. 


Gainesboro, Ky.—Property of the 
Allen County (Ky.) Telephone Co. has 
been purchased by the Gainesboro Tel- 
ephone Co. The reported price is 
$35,000. 
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Designing the Loud Speaker 


Some of the Features to Be Considered in Improving 
Loud Speakers—An Opportunity for Telephone Makers— 
Reducing Current Cost—Lessons from Phonograph Design 


Probably one of the most fertile 
fields in light electrical manufacturing 
is that of loud speaker production, that 
is, the production of a loud speaker 
which is free from the distortion and 
“rawking’” of the present day horn 
type. Little real improvement has been 
made since the introduction of the 
Magnavox principle, which as we know, 
is far from perfection. Whether or not 
the conventional form of magnetically 
actuated diaphragm will be the ulti- 
mate type, is a question, but it is cer- 
tain that the design of the sound cham- 
ber must be altered radically. With 
the facilities possessed by the tele- 
phone manufacturer for carrying out 
such research work it would seem that 


7 1 
at least a partial solution could be had 


within a comparatively short time. 
Present loud speakers consume an 
amount of energy that is all out of pro- 
portion to the results obtained in terms 
of sound volum: Very few will work 
even str ocal stati S properly on 
one Stag I i I itio wit] i re 
generati Se d most of them work 
only 1 d tel ; © two stages 
This means an expenditure of at least 
0.75 watt and with some tubes as much 
is 2.4 watts for only a moderate vol 
ume of sound. Too much attention has 
been paid to the development of the 
receiving apparatus and amplifiers and 


not enough to the sound creati! g por- 


tions which are represented by the 
headset and loud speaker Radio cir- 


cuits change radically day by day, but 
the heart of the system remains prac 
tically unchanged except for a few 
minor details. 

Current consumption in a radio set 
is of far greater importance than would 
be ordinarily believed. In the first 
place, frequent recharging of storage 
batteries or the replacement of dry 
cells is a most decided nuisance and 
With a 


three-tube set consuming 2.4 watts per 


furthermore is expensive. 
hour and an electrodynamic speaker 
taking 4.8 watts per hour, we have a 
total of 7:2 watts per hour which will 
cost from 10 to 20 cents per hour, de- 
pending upon the method of renewing 
Add to this the cost and 
depreciation of the amplifying appa- 


the energy. 


ratus, and we have a right good round 
sum for 
speaker. 


listening in via the loud 
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Secondly, it should be noted that the 
cost of the loud speaker is not that of 
the speaker alone but also involves the 
purchase of amplifying equipment and 
other expenses which result directly 
from the great amount of energy that 
must be handled. Even with the low- 
est priced outfits with a speaker at 
$15.00, amplifying unit at $25.00 and 
tubes at $13.00, we have a total of 
$53.00 list price, which is prohibitive to 
the greater majority of radio enthusi- 
asts. This, of course, is “Gyped” down 
to about $35.00 in some of the cut rate 
stores, but even this is far too high. 
As soon as we dispose of the problems 
of excessive energy, just so soon will 
we make the loud speaker a practi- 
cable commodity. 

A few experiments performed by the 
writer show that it is possible to ob- 
tain good speaker volume with as low 
as 0.5 watt hour, but with the crude 
apparatus employed the quality was in- 
ferior, that is, the tone was very poor 
and there was a decided tendency to- 
ward “knocking” on strong local re- 
ception. These are defects which can 
o doubt be removed with proper at- 
tention to the design of details. 

Tone Quality 

Next we come to the question of 
tone quality which is not so easily dis- 
posed of. This seems about equally 
divided between the diaphragm, the ac- 
tuating methods and the sound cham- 
ber. That we cannot hope to obtain 
a pure tone from the conventional horn 
seems to be certain, hence we must 
seek other designs of volume boxes 
which will not introduce characteristic 
overtones or reverbrations in the sys- 
tem. In my opinion horn design has 
about reached its limits and we must 
look into other forms of chambers 
which at once have greater tone purity 
and which are more sightly and com- 
pact in form. Such chamber should 
follow the general outline of the re- 
ceiver cabinet of which it is to form a 
unit, thus avoiding the ungainly and 
awkward conical fish horn of the pres- 
ent day. Such units have already been 
placed on the market, which either con- 
form to the outline of the receiver cab- 
inet or are incorporated into the cab- 
inet with the apparatus, but they are 
sadly deficient from other standpoints. 

Strange to say, the majority of loud 
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speaker manufacturers do not take a 
leaf from the experience of the phono- 
graph builders in the construction of 
the sound chambers. Thousands of 
dollars have been expended in experi- 
mental work by the phonograph mak- 
ers in the development of materials and 
sound box design which is at the com- 
mand of the maker of loud speakers 
and yet these examples have not been 
followed. The exclusive use of wood 
or other non-resonous materials in 
phonographs indicates that this sort of 
material will be the ultimate in speaker 
chambers, but so far only a few mak- 
ers have adopted it. That tin horns 
give tinny music cannot be denied. 
Sheet metal has no place in the con- 
struction of any part which comes into 
contact with the vibrating air column. 
should be absolutely 
“non-selective,” that is, there should be 


Such parts 


no part which will vibrate in response 
to any wave frequency. 
Should this occur, then there will be 


particular 


resonant amplification of certain tones 
which will lead to distortion and dis- 
agreeable noises. Long thin unsup- 
ported surfaces have definite natural 
periods which pick up and amplify cer- 
tain tones in the reproduction. A num- 
ber of such surfaces, all having a dif- 
ferent natural period, result in the un- 
natural tones of the present day 
Tortuous chambers and im- 
balanced volumes in the 


various parts of the instrument create 


speaker. 
properly 


reflections and echoes which still fur- 
ther add to the trouble. The problem 
is a complicated one and can only be 
solved by actual experiment with many 
different forms of boxes. 
Diaphragm Design 

Various forms of diaphragms have 
been experimented with and various 
materials have been employed. Sheet 
metals such as iron and aluminum have 
been used with indifferent success. 
Mica, bakelite and even spruce have 
been used with improved results, but 
still fall short of being the ideal mate- 
rials. The great rigidity and light- 
ness of an exceedingly thin strip of 
mica causes it to be one of the most 
satisfactory materials to date, but the 
fact that it is non-magnetic necessi- 
tates the introduction of certain link- 
ages and connections which adds to the 
inertia of the diaphragm and introduces 
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corresponding distortions. Bakelite 
has certain advantages which are offset 
by the additional energy required to 
bend the comparatively thick layers. 
Thin spruce wood diaphragms have a 
wonderful natural tone, but can only 
be used in large pieces and with spe- 
cial actuating devices. 


Volume and intensity of sound varies 
with a number of factors. First, they 
depend upon the volume of air acted 
upon by the diaphragm. Secondly, 
upon the degree of diaphragm deflec- 
tion, and thirdly upon the strength of 
the permanent field magnet. An in- 
crease in any one of the three items 
correspondingly increases the volume 
or loudness. The Baldwin unit, which 
is probably familiar to all of our read- 
ers, employs either a mica diaphragm 
or bakelite diaphragm which is given 
a comparatively great deflection by 
means of an oscillating pivoted arma- 
ture which is connected to the dia- 
phragm through a linkage train. This 
is quite satisfactory when it is not 
forced, but when operating under full 
amplification it has a tendency toward 
chattering and knocking. The inertia 
of the parts is considerable, and while 
very sensitive, the inertia puts in its 
claim of recognition when the Baldwin 
unit is being forced. 


In the “electro-dynamic” system a 
light moving coil of wire is attached to 
the center of the diaphragm, and is 
placed at the poles of a powerful 
electro-magnet. The fluctuating sound 
frequency currents passing through the 
diaphragm coil cause it to move up and 
down in phase with the currents and 
a considerable diaphragm deflection is 
had. This construction makes it pos- 
sible to employ any desired diaphragm 
material, either magnetic or non-mag- 
netic. Again we have to deal with a 
considerable weight and inertia, but 
mechanical complications are avoided. 
One of the principal disadvantages of 
this system is the amount of current 
drawn for the excitation of the electro- 
magnet, this current being drawn di- 
rectly from the batteries, as with the 
filament current. 


Quite wonderful results in regard to 
tone purity have been attained at least 
experimentally by employing a com- 
paratively large diaphragm of spruce. 
This is about one thirty-second of an 
inch thick and measures approximately 
ten inches square. A small iron arma- 
ture is placed at one end of the spruce 
panel which is acted upon directly by 
phone magnets in the usual way. The 
other end is rigidly supported. The 
great surface of this diaphragm en- 
ables it to work upon a very large vol- 
ume of air without the introduction of 
special tone chambers, and as both 
sides of the diaphragm are active, great 


volume is attained very simply and 
without an excessive amount of energy. 
This probably is one of the purest 
toned loud speakers now in use. The 
Pathé speaker also uses an external 
diaphragm which acts directly upon the 
outside air without air chambers. This 
diaphragm is a cone of parchment, 
about ten inches in diameter, which is 
connected by a light wire to the actu- 
ating magnet placed near the center of 
the cone. 

These are only a few of the methods 
which are being tried out in an en- 
deavor to cure loud speaker ills, and 
should suggest other and still better 
methods to those conversant with the 
art. If the large diaphragm of the 
Pathé and spruce panel speaker can 
be properly protected, they at once in- 
sure great volume and clarity of tone 
without entering into the sound cham- 
ber design problems, but like the horn, 
they are bulky and awkward to handle. 
For the ideal speaker, the dimensions 
should not greatly exceed 6”x8”x8", and 
should be contained in a simple rec- 
tangular box. 





Big Telephone Expansion 
Planned by France 

In the use of telephones, France 
comes ninth with one station for every 
82 persons, which is ten times less than 
the United States and less than Lux- 
emburg, Cuba and Finland. In the 
matter of telephone traffic and mod- 
ernity of plant France is 20 years 
behind the United States, Sweden, Den- 
mark and Canada. The French gov- 
ernment has, however, been moved to 
take action and proposals presented to 
and sanctioned by parliament comprise 
a programme of big reforms to be com- 
pleted in ten years, and to cost over 
two milliards of francs; and a thor- 
ough-going financial and administra- 
tive recasting of the post, telegraph 
and telephone services. In detail some 
of the works contemplated are: new 
telephone offices, 125,000,000 fr.; new 
postal or mixed offices, 177,000,000 fr.; 
furniture and apparatus, 30,000,000 fr.; 
rolling stock, 22,000,000 fr.; telegraphic 
material, 68,000,000 fr.; and telephone 
material, 1,719,000,000 fr. Seven new 
telephone trunk lines are to be erected, 
including one from Paris to London, 
while automatic exchanges are to be 
widely installed, says Electrical Re- 
view, London. 





M. T. Sherman Buys Cassville (Mo.) 
Telephone Plant 


Springfield, Mo.—M. T. Sherman, 
formerly division plant superintendent 
of the Southwestern Bell Telephone 
Co. here, has bought the Cassville, Mo., 
telephone company from Mrs. Callie 


Wells. 
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Even 

The Best of Us 
Become Upset 
At Times 


BUT “NATIONAL” 
Junior Cable Rings know 
that position is everything 
in this world because they 
are esteemed so highly by 
telephone men. 


N LAST month’s ad the cut of 

The National Junior Cable Ring 
was erroneously shown _ upside 
down. Of course, anybody would 
recognize the old standby even if 
it was on its head. But getting 
back to its proper position, let us 
consider 








National Junior Cable Rings 


“The ring with the tension grip” looks so 
simple one might wonder if it is at all 
different from others. That very sim- 
plicity of design, with its marvelous 
tensile gripping power, and wide space 
for reclipping makes this ring a prime 
favorite on thousand of miles of line 





National C-B Knobs 


For drop wires, you should have an in- 
sulator that adjusts itself to all direc- 


tions of pull. The flexibility and dura- 
bility of this knob is your assurance of 
successful installation. 





THE NATIONAL 


TELEPHONE SUPPLY CO. 
5100 Superior Ave., Cleveland, O. 
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Valuation in Rate Making 


Chapter XVIII—Non-Physical Assets (Continued) 
By Charles W. McKay, Associate Editor* 


In the August issue, an illustration 
was presented showing the correlation 
between Cost of Establishing Business 
(or Going Value as it is frequently 
termed) and the value of the purely 
This illustration 


testimony 


physical property. 
from the pre- 
Mr. Kempster B. Miller in 


rate case. It 


was taken 
sented by 
a now famous telephone 
is suggested that the reader review this 
illustration before considering the sub- 
install- 


ject matter presented in this 


ment. 

The total Cost of Establishing Busi- 
ness may be divided into three com- 
ponents: 

(1) Cost of Organization and De- 


+ 


velopment. 


(2) Cost of Selling Service. 
(3) Net Interest and Operating 
Deficit during the Business Develop- 


ment Period. 
Organization 
It is quite evident that an organiza- 


tion, from executives down to opera- 


tors and laborers, could not be gathered 
together (in the assumed reproduction 
of a telephone property) without an 
expenditure of money. Among other 


expense items to be considered are 


those involved in the training and 


schooling of operators before they be 


come proficient enough to do useful at the date of appraisement will give 
INTEREST DURING CONSTRUCTION 
FIRST YEAR SECOND YEAR 
Item Ist 2nd 3rd 4th 1st 2nd 3rd 
Quarter Quarter Quarter Quarter Quarter Quarter Quarter 
1. Total Direct Construction 
Cusee .-. ; ae 3,800 10,948 22,826 24,842 41,191 34,787 23,031 
2. General and Legal Ex 
_PONBOB . 22.20% on Q 2,260 2,260 1,695 1,695 1,695 1,130 565 
3. Eng. and Gen. Super- 
oo re eke 2,001 2, 1,501 1,501 1,501 1,001 500 
4. Insurance and Taxes 143 235 279 460 478 516 
5. Total for Computing In 
terest (nae 8,061 15,352 26,257 28,317 44.847 37.396 30,612 
6. Interest during Construc 
tion . eee eee le 120 731 R00 1,970 1,660 5,431 
7. Total Cost Physical Prop- 
erty wees : . 8,181 15,58: 26,988 29,117 46,817 39,056 36,043 
Note: Operation starts at the beginning of fourth quarter of second year. 
Pig. 39 
work. Another factor to be considered a fair approximation of the cost of sell- 


assembling and training 


is the cost o 
the necessary maintenance forces and 
the cost of gathering together the 
necessary executive organization 

There is still another factor to be 
considered (if we adhere strictly to the 
at the time 


function it 


reproduction cost theory) 
the new 
will be 


plant begins to 
necessary to give free service 


to a number of subscribers. The rea- 


*Mr. McKay is Manager of the Valuation 
Division of The Roberts-Pettijohn-Wood Cor- 
poration, Consulting Engineers, 646 North 
Michigan Avenue, Chicago 


son for this will be obvious. Patrons 
will not pay for service until the com- 
pany has enough subscribers to war- 
rant a service charge for telephone 
communication. 

Under the plan we are now consider- 
ing, for evolving a figure representa- 
tive of the total Cost of Establishing 
Business (or Going Value)—it is cus- 
tomary, arbitrarily, to take and 
one-half per cent of the total cost of 
the physical (including the 
collateral construction costs) as repre- 


sentative of the “Cost of Organization 


two 


proj erty 


and Development.” 
Cost of Securing Customers 
It has been generally recognized by 
courts and commissions that a certain 
cost is involved in securing new sub- 
This resides in the 
salaries and expenses of solicitors; the 


scribers. cost 
amounts expended for advertising and 
in the actual clerical expenditures 
which may be allocated to the enroll- 
ment of new subscribers. 
In the evaluation of a_ telephone 
property, for rate purposes, it is cus- 
tomary to review past and 
determine an average cost per station 
for several years, antedating the time 
This cost applied to 


records 


of appraisement. 
the total number of stations in service 





ing service—as considered in connec- 
tion with the reproduction cost theory 
Cost of selling ser- 
four to eight 
upon 


of appraisement. 


vice may range from 


dollars per station — dependent 
the exigencies of the case under con- 
sideration. 

Net Interest and Operating Deficit 
During Business Development 
Period 
To compute, properly, the Net In- 
terest and Operating Deficit during the 
Business Development Period it is nec- 


assume aé_e construction 


39 


essary to 


schedule. In so doing the items of Col- 
lateral Cost; Cost of Organization and 
Development, and the Cost of Selling 
Service should be prorated over the 
construction period. 

Fig. 39 illustrates a typical construc- 
tion schedule as used in connection 
with the computation of the net interest 
and operating deficit for a moderate 
sized telephone company. It will be 
noted that the assumption is made that 
the actual construction of the physical 
property will be consummated in a 
period of twenty-one months—or, in 
other words, that the plant will be suffi- 
ciently completed at the end of the 
third quarter of the second year to 
warrant a vigorous prosecution of the 
work incident to building up the or- 
ganization and securing new subscrib- 
ers. As a matter of fact, the actual 
activities of the administrative organi- 
zation, and of the sales forces, will be- 
gin about six months prior—or at the 
end of the first one and one quarter 
years. 

Referring again to Fig. 39, the first 
item is the Direct Construction Costs; 
while the third, and fourth 
items refer to the Collateral Costs. 
The fifth item represents the Total for 
Computing Interest, and the sixth item 
shows the Accrued Interest (per quar- 


second, 


THIRD YEAR 





4th lst 2nd 3rd 4th Total 

Quarter Quarter Quarter Quarter Quarter 

6,776 6,776 5,432 4,278 9,430 200,117 
11,300 
10,006 
2,111 
190,842 

cde’. Seelins 10,9438 

6,776 6,776 5,432 4,278 9,430 234,477 

ter) during the actual construction 


period. The seventh item represents 
the total cost of the Physical Property 
—the grand total, in this case, being 
$234,477.00. 

The allocation of the Cost of Or- 
ganization and Development and Cost 
of Securing Subscribers is shown in the 
table presented in Fig. 40. The first 
item in this table, it will be noted, is 
identical with the last item as presented 
in connection with Fig. 39. In other 
words, it represents the Total Repro- 
duction Cost of the Physical Property 

properly allocated over the various 
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quarterly periods. The second item the difference between the assumed _ total Cost of Establishing the Busi- 
shows the allocation of Cost of Or- Earnings and the Deficit—during the ness as follows: 
ganization and Development; the third Business Development Period— _ 1. Cost of Organization and 
item, the allocation of Cost of Securing amounts to $8,333.00. These two items Development ............ $ 5,862.00 Le 
Subscribers. Item No. 4 represents the —Interest during Construction Period 2. Cost of Securing Sub- phot 
assumed Operating Deficit; while Item ($10,943.00) and the total of the Net CD ree 8,789.00 TEI 
No. 5 represents the Base for Comput- Earnings during the business building 3. Net Interest and Operating gest 
ing Interest. Item No. 6 shows in-_ period ($8,333.00)—must be deducted BEE. gin bub ssb sw aennass 7,355.00 wha 
terest at 6% (compounded semi-an- from the total of $26,631.00. This sn — coast 
nually); and the Total Interest is leaves $7,355.00—as representing the Total Cost of Establishing E 
found to be $26,631.00. It must be re- Net Interest and Operating Deficit | $22,006.00 pres 
membered, however, that Interest dur- during the business building period. In the November installment of this pen 
ing Construction (for the purely physi- We have already assumed that the _ series of articles the subject of Cost of fron 
cal property) has already been com- total cost of organizing and developing Establishing Business will be discussed Wis 
puted in connection with Collateral the business will be $5,862.00 and the more in detail and brief consideration that 
Costs—the total being $10,943.00—(see total cost of securing subscribers $8,- given other items component to the ~~ 
total for item No. 6, Fig. 39). Also, 789.00. Hence we may summarize the total of the “Non-Physical Assets.” “it 
CALCULATION OF NET INTEREST AND OPERATING DEFICIT the 
FIRST YEAR SECOND YEAR THIRD YEAR Cm 
Item Ist 2nd 3rd 4th 1st 2nd 3rd 4th Ist 2nd 3rd 4th Total ) 
Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter Quarter “ 
1. Total Reproduction Cost 
Physical Property..... 8,181 15,583 26,988 29,117 46,817 39,056 36,043 6,776 6,776 5,432 4,278 9,430 234,477 hac 
2. Organizing and Develop- ‘ 
URE Tee eee eee a Pens Fidescs eke ~anien 1,160 1,160 1,020 845 735 565 377 5,862 suc 
3. Cost Securing Customers ....0 0 2.222 ‘eeses ceeee coves 879 1,320 1,757 1,757 1,320 878 878 8,789 nut 
4. Operating Deficit ........ Vahiot” Seed « “ween oaeaeie <eWSear ’ weules 1,562 626 *1,320 *3,201 *6,000 *8 333 
5. Base for Computing In- ae aie ; eae rons ey Repay ; thers oe 
ee Oe 8,181 15,583 26,988 29,117 46,817 41,095 38,523 11,115 10,004 6,167 2,520 4,685 240,795 the 
6. Interest at 6% com- x. _ : 2 aoe ae fac 
pounded semi-annually. 61 240 563 984 1,577 2,236 2,890 3,263 3,514 3,635 3,807 3,861 26,631 ; 
Note: Items marked (*) denote earnings. gil 
: il ‘Pig. 40 | 7 a pa 
Wm. M. Bailey, Richmond (Ind.) Albert M. Howell, Head of Kenton Telephone Controversy to 
Manager, Dies Suddenly Hillsboro (I1ll.) Company, Dies Referred to Ohio Utilities ri 
; ie é 
Richmond, Ind.—Wm. M. Bailey, Hillsboro, Ill—Albert M. Howell. Commission ch 
general manager of the Richmond president and general manager of the Kenton, O.—Acting through Hardin m«¢ 
Home Telephone Co. for 22 years, Montgomery County Telephone and County Pomona Grange, a group of ab 
died suddenly here of heart failure on Telegraph Co., died here September 11, subscribers of the Kenton Telephone o1 
September 2. Mr. Bailey was 55 years after an illness of three years. Mr. Co. have filed a resolution with the AI 
old. He entered the telephone busi- Howell was originally in the lumber Public Utilities Commission asking an Ce 
ness with the Southern Bell Telephone pusiness, and retired from that field investigation of a controve rsy between pr 
and Telegraph Co. when he was 18. ajter 43 years work in it to concen- th company and some of its rural sub- ti 
In 1897 he entered the Independent trate upon his large holdings in the  scribers. The resolution sets forth that re 
field in the south and became general Montgomery County company, of a sleet and rain storm on Dec. 27, 1922 m 
manager of the Richmond company in which he was one of the four organiz- put out of service many of the tele- 
1901. His able management built the ers in 1895. As a result of Mr. How- phones of the company and that many ot 
company from 1,000 to 5,200 subscrib-  ell’s efforts the company became one members of the grange were out of ni 
ers, and earned for the Richmond prop- of the most prosperous utilities in that service for thirty to sixty days. It is gi 
erty the reputation of being one of the section of the country. He was prom- claimed that the company has _ been b 
best handled in the state. When he _ jnent in other local industries and in arbitrary in refusing to accept payment V 
went to Richmond the Bell was com- Hillsboro civic life. for less than the full period and in re- a 
peting with the Home interests but fusing to allow the discount for prompt S 
eventually retired. settlement to those subscribers who h 
Mr. Bailey was active in association Wisconsin Telephone Pay-Roll declined to pay the full rental for the d 
a f¥aj ner: . —— , navealnieee n 
affairs. $2,000,000 period of alleged faulty service. : 
t 
" -s . 
Pocket Rate Book Increases Pega Moe sel Algal French Politics Delay Interna- d 
Redlands (Cal.) Tolls ployes of telephone companies in this tional Telephone Plans ‘ 
Redlands, Cal—The Southwestern state exclusive of the exchanges of the Paris, France.—It is reported that : 
Home Telephone Co., of Redlands, has Wisconsin Telephone Co., according to negotiations being conducted by Sos- ; 
issued a vest pocket rate book giving a survey just completed by John A. thenes Behn, president of the Inter- 
long distance rates between Redlands Pratt, secretary of the Wisconsin State ational Telephone and Telegraph, for 
and principal points in California and Telephone Association. the purpose of welding the continental 
the rest of the United States. Space His survey shows that the pay-roll European telephone system, are tem- ’ 
also is devoted to a personal telephone for operators of the independent group porarily at a standstill due to the 
list and to some promotion literature of telephone companies for 1922 was French political situation. It is ex- | 
on long distance service. The South- $785,309; general office salaries, $271,- pected that an agreement with the | 
western Home, headed by that able 714, maintenance and construction de- French government will be effected at 
telephone executive, Charles A. Rolfe, partment, $784,976, giving a total pay- an early date, and be followed by sim- 


is an active advertiser in making the 
most of its development opportunities. 


roll of $1,841,999, for 2,320 employes of 
282 companies. 


ilar contracts with other European 
countries. 
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Independent 442% Views 


Leaders in the Independent tele 
phone field are giving thought to 
TELEPHONE ENGINEER'S $sug- 
gestion of an Independent fund some- 
what similar in its function to the Bell’s 
four and one half per cent proposition. 

Expressions from F. B. MacKinnon, 
president of the United States Inde- 
pendent Telephone Association, and 


from W. F. 


Wis., bring out some interesting points 


Goodrich of La Crosse, 


that are well worthy of consideration 
in view of the attention that probably 
will be devoted to this matter when 
the big Independent meeting is held in 
Chicago this month. 

Mr. MacKinnon says 

“Naturally, in my position, I have 
had occasion to give some thought to 
such a proposition. Owing to the 
number of Independent companies and 
the extent of territory covered by 
them, and to the fact that the manu- 
facturing companies, through their en 


ineers and traveling representatives, 


render a great deal of technical service 
to our operating companies, and also 
ng to the act that our large co 

panies advise the smaller ones without 
ch é s to plant, traff ind con 
mercial matters, I have never bee! 
ible to see how we could develop an 
rganization similar to that of the 
Ameri Telephone & Telegraph 
Company's general staff, except by a 
process by which Independent prope: 
ties could be standardized and a close r 
relationship established between our 
I ] com T es 


“We have endeavored tor a number 
‘ 1 


of years to render such service as 
eeded in connection with Federal 


government matters and have come to 


be a general staff for such purposes. 


We have been urging our 


companies to 


affiliate as fully as possible with the 
State Associations, so that they might 
have a working organization for han 


dling state government problems; but 
neither the national organizations, nor 
the state organizations have been able 
to build up a staff for properly han 
dling technical matters, nor have the 
organizations been able to provide the 
financial assistance which is given its 
subsidiary companies by the American 
Telephone & Telegraph Company. 
“My own belief is that in pursuance 
of our general plan, we should imme- 
diately arrange a program which will 
bring into closer touch our larger com- 
panies, and through that close touch 
form a general staff that will be able 


to advise the smaller companies on en- 


gineering, traffic and commercial prob- 
lems. We should also take an advance 
step in the matter otf securing a closet 


affiliation in the membership of the 
National Organizations between the 
large and the small companies so as to 
unite that membership into a compact 
working organization. 

“In considering the application of 
the Bell general staff plan to the Inde- 
pendent group, it should be remem- 
bered that in addition to the general 
staff, the Bell System has twelve large 
subsidiary organizations, each of 
which has a general staff and that 
under those subsidiary general staffs, 
are division and district staffs. To 
render an adequate service to our peo- 
ple it would be necessary to build up a 
similar organization. This to my mind 
can eventually be done, but it has, as I 
have said, to be done by a gradual 
process and will come only when all 
f the Independent companies have 
been welded into a compact organiza- 


tion 


\fter all, as in most propositions, it 
resolves itself into the question of 
where the money is coming from. Ex- 
perience with association work has 
shown us that we must have a more 
active co-operation from our member 
companies before we can expect to be 
illowed to render the service which 
those companies need and cannot ap- 
preciate until it is rendered them and 
which they are unwilling to pay for 
until they appreciate its value. 

“Your editorial suggestion, I hope, 
will arouse sufficient interest for such 
a discussion of the problem as will 
eventually lead to real results.” 

Mr. Goodrich also brings out the 
fact that the bigger companies are 
carrying the burden pretty generally 
under the present conditions. 

He states 

“Of the two Independent organiza- 
tions, the U. S. I. T. A. and the State 
Associations, both are voluntary and 
have to be financed. In general the 
more faithful and larger organizations 
are doing the financing for the benefit 
of the many who are receiving such 
services, as it is possible for them to 
give under the present condition, and 
this has been mostly in an educational 
way and such services as are needed in 
connection with government matters. 
That service has been of much benefit 
and while the financial burdens should 
be more evenly distributed, these vol- 
untary organizations have not the 
power to torce any payment for the 
service rendered 

“Both organizations are endeavoring 
to extend their service and they must 
get into closer touch with the oper 
ating companies and provide them 


with a technical department that will 
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be better able to advise and serve es- 
pecially the smaller companies on 
engineering, traffic and commercial 
problems. We must not forget to give 
proper credit for the valuable technical 
service rendered by the independent 
manufacturers which has always been 
indispensable. I hope the campaign 
by TELEPHONE ENGINEER will 
help to increase the co-operation and 
contributions to these two organiza- 
tions so that finances from this source 
may be adequate in lieu of a similar 
41%4% payment of the Bell units.” 





More Bell Office Buildings Than 
All New York 

New York, N. Y.—If all buildings 
owned by the A. T. and T. Co. were 
grouped together they would make a 
business community with 400 more 
buildings than the total number of 
office buildings in New York City. 





WANTED 


High grade young men to travel exten- 
sively as Radio Salesmen for well known 
manufacturer of established mechanical 
and electrical lines. Must be capable of 
highest type of sales and service work 
in demonstrating and introducing line of 
patented radio equipment. Men preferred 
who have good electrical education in 
addition to fine practical knowledge of 
up-to-date radio apparatus Character 
references required. Excellent opportu- 
nity for promotion as Sales and Service 
Engineers Write stating experience, 
education, age and salary desired. 


Address reply to 
G.W.S., care of Telephone Engineer 
56 West 45th St. New York City 











FOR SALE 


Telephone Exchange 

In W Isconsin 
267 SUBSCRIBERS 
137 individual and 130 party lines 
Equipment: Kellogg, Stromberg- 
Carlson and Leich. Business Dis- 
trict lines under ground. Bell 
Long Distance connections. Good 
rates. Located in prosperous agri- 
cultural district. 


Write: ALFRED MacARTHUR 
29 South La Salle Street, Chicago 











Charles W. McKay 


Ci lting Teleph Engineer 
Valuations —— Rate Cases —— Plant Problems 








Manager, Valuation Division 


The Roberts-Pettijohn-Wood Corporati 
646 North Michigen Ave., Chicago, Til. 




















J. G. WRAY & CO. 


Telephone Engineers 
Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization 
and Operation of Telephone Companies. 

J. G. Wray, Fellow A. I. E. E. 
Cyrus G. Hill 
1217 First National Bank Bidg., Chicago 























Antennae Tuning Calculation 


How to Work Out Proper Design of Antennae by 
Simple Mathematics — Getting Proper Facilities 
for Reception—A Job Full of Avoidable Pitfalls 


There is nothing new in this wire- 
less telephone stuff to the telephone 
man that has had any experience with 
grounded farm lines. He well knows 
the proclivity of electric currents to 
travel through space unaided by wire 
connection. 

These lines, in fact, sometimes re- 
semble the now familiar outdoor an- 
tennae. In the discussion to follow 
we will treat of antennae from a re- 
ceiving standpoint only. 

The antenna is the collector of ener- 
gy from the passing radio waves and 
while good receiving is often done on 
a comparatively poor antenna by 
means of multi-stage amplifiers, the 
most efficient and economical results 
are accomplished by means of a good 
antenna. 

Radio waves traveling through space 
have two components, one an electro- 
static and the other an electromagnetic. 
Antennae may be designed to intercept 
either of these components and trans- 
fer their energy to a suitable device 
for converting into audible signals. 

The antenna consisting of one or 
more wires strung above the ground 
operates to intercept the electrostatic 
component of the wave while the an- 
tenna consisting of a comparatively 
large loop of wires intercepts the elec- 
tromagnetic component of the waves. 

One or more wires strung above the 
earth forming the well known antenna 
has two electrical properties, that of 
capacity in which the wires form one 
plate of a condenser and the earth the 
other, and that of inductance due to the 
electric field set up around the wire 
by any electric current traversing the 
wire. 

Naturally having these two proper- 
ties the electrical system has a natural 
period of oscillation at a frequency of 

1 
P on + 
V La Co 

In this case La is the low frequency 
inductance of the antenna, which is 
somewhat different from the usual val- 
ues as calculated for a wire stretched 
above the earth. As the wire is open 
at one end and the high frequency cur- 
rents are not of uniform values 
throughout the circuit the value of La 
is % the uniform value of inductance 
as usually calculated. 





By R. T. CrLoup 


Expressing the frequency in terms of 
meters wave length and changing the 
values of the inductance and capacity 
terms to more convenient units the 
formula becomes 

A =1884 V La Co 

Where ) =—wave length in meters. 
Co=capacity in microfarads. 
La=inductance microhenry. 

This value is called the natural wave 
length of the antenna. Very roughly 
the natural wave length of an antenna 
is about four times its physical length 
including lead in, in meters. 

Thus, a 120-foot aerial and lead in, 
which is about 36 meters, would have 
an approximate wave length of 4 times 
36 or an approximate natural length of 
144 meters. 

It is usually necessary to modify the 
natural wave length of an antenna by 
inserting additional inductance and 
sometimes additional capacity for tun- 
ing purposes; in such cases one or both 
these supplementary devices are made 
variable. 

Where an inductance is added to the 
antenna to increase the wave length 
response, also to serve as a means of 
transferring the energy to the receiv- 
ing set, the value of this inductance 
should be added to the antenna in- 
ductance in making the wave length 
calculation. Our formula thus becomes 

A =1884V (La+L) Co 
in which L is the added inductance. 

As in most cases La is very low 
compared with L, and L is made vari- 
able by means of taps or otherwise it 
is sufficient for rough calculations to 
take the value of L only and neglect 
La in the formula. In order to facili- 
tate calculations of this nature a table 
of antenna capacities is given in Table 
1 for single wire L aerials which are 
most suitable for receiving. 

Thus assuming that we have an an- 
tenna of the following dimensions: 


Length 80 feet, height 40 feet, what 
value of inductance is necessary to 
tune to 400 meters? 

From the table the capacity of the 
antenna would be .000179 microfarads, 
neglecting antenna inductance and sub- 
stituting the above value of capacity 
and wave length in formula 

r 1884 VLC 
and solving tor L 
400 = 1884 Vv .000179L 
.000179L ( past ) .0449 
1884 
L=250 microhenry or 0.25 milhenry. 

This value of inductance lies between 
a 50-turn and a 75-turn honeycomb 
coil, and if these are to be used, use a 
50-turn coil and add to the antenna ca- 
pacity by shunting the coil with a 
variable condenser to tune to the de- 
sired wave. 

In such cases the wave length range 
with any given value of inductance can 
be determined by adding the capacity 
of the antenna to the minimum and 
maximum values of the variable con- 
denser and solving for wave length. 
For example take the antenna given 
and determine the wave length range 
with a 23-plate condenser in shunt 
around the coil. 

Of course, variable condensers vary 
as to maximum and minimum values, 
but a good average value for a 23-plate 
condenser connected in the circuit 
would be .000018 microfarad minimum 
and .000515 microfrad maximum. Add 
to these values the capacity of the 
aerial .000179 microfarad and we obtain 
a minimum capacity of .000197 micro- 
farad and a maximum of .000694. A 
50-turn honeycomb coil will have an 
inductance of about 149 microhenry. 
Substituting these values in the formula 

A =1884V LC 
we have a minimum wave length of 
1884 \/ 149 X 000197 323 meters 





Height in 


Feet 40 
ee ee ee .000105 
RA ie Eng 2 iS i aie oo .000099 
NE, ee eee .000097 
ES ORC eres .000096 

RO ee oe rae amnee .000095 


Table I 


Capacity Single Wire Antenna 
Horizontal Length 


60 80 100 
.000143 .000185 .000227 
.000140 000179 .000220 
.000137 .000177 .000216 
.000134 .000169 .000213 
.000133 .000168 .000212 
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These groups of stockholders iltustrate the rapid growth in ownership of the Bell System. 


““Who owns the company?” 
“What is behind it?’’ These ques- 
tions are asked in appraising the 
soundness of a business and in de- 
termining its aims. 

The American Telephone and 
Telegraph Company is owned by 
more than 270,000 people living in 
every state in the Union. Could 
the stockholders of the Bell System 
be gathered to one place, they 
would equal the population of a 
city about the size of Providence 
or Denver. 

They constitute a representative 
cross-section of American citizen- 
ship. Among them, of course, are 
bankers and men of large affairs; 
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A Community of Owners Nation-wide 


for the idea of ownership in the 
Bell System appeals to sound busi- 
ness judgment and a trained sense 
of values. 

In this community of owners are 
the average man and woman, the 
storekeeper, the clerk, the salesman, 
the professional man, the farmer 
and the housewife—users of the 
telephone who with their savings 
have purchased a share in its own- 
ership. The average individual 
holding is but twenty-six shares. 


No institution is more popularly 
owned than the Bell System, none 
has its shares distributed more 
widely. In the truest sense it is 
owned by those it serves. 


“ BELL SYSTEM” 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
OciaTeD oar One Policy, One System, Universal Service, and all directed toward Better Service 
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and a maximum wave length of 
1884 \/ 149 X .000694=605 meters 
Some circuits require a condenser in 
series with the antenna and inductance. 
In such cases treat the antenna ca- 
pacity and the inserted capacity as two 
condensers in series and reduce to an 
equivalent capacity by the formula 
1 


ee 


1 1 
-——+— 
Ca Ce 
In which 
C=Equivalent capacity of anten- 
na and condenser. 
Ca=Capacity of antenna. 
Cc=Capacity of condenser. 
Use this equivalent capacity in calcu- 
lating wave length of antenna. 
Naturally as an antenna is seldom 
erected under ideal conditions all 
theoretical calculations can only ap- 
proximate actual conditions, therefore 
in building circuits allow sufficient 
margin to meet these conditions. 


Resistance Constant 

Receiving antennae have another 
constant in addition to inductance and 
capacity, that of resistance. ‘ 

The current set up in a receiving 
antenna is dissipated in three ways, (1) 
that transferred to the receiving set; 
(2) heat due to the conductor resist- 
ance; (3) heat, due to dielectric ab- 
sorption. The first of these is the only 
useful dissipation of energy and in 
order that this may be maximum the 
second and third must be reduced as 
much as practicable. 

The second item or ohmic resist- 
ance may be reduced by using a com- 
paratively large wire, or better still a 
stranded Litz wire; also should have a 
good ground connection. 

The third item, dielectric absorption, 
is due to the aerial being an imperfect 
condenser, due to trees, buildings, etc., 
being in the dielectric field of the an- 
tenna. At short wave lengths this ab- 
sorption is many times that due to 
ohmic resistance and explains why 
poor reception is often met with on an- 
tennae that is apparently properly 
erected and insulated. 

In erecting an aerial locate as far 
as possible over open spaces and with 
as few trees, buildings and structures 
as possible under the aerial. 

The wave length of loop aerials is 
governed by the inductance of the loop, 
the distributed capacity being very low 
it is therefore necessary to shunt the 
loop with a variable condenser for tun- 
ing purposes. 

In general, loops are not as efficient 
as antenna and in order to obtain long 
distance reception require one or more 
stages of radio frequency amplification. 
However, as they have good directional 
properties they eliminate a great deal 
of interference and static, and are a 


great convenience where it is d-fficult 
to erect an outside antenna. 

The amount of energy intercepted 
depends on the size of the loop and in 
the spacing of the wires. The best 
spacing is as follows: 


Size of loop Spacing between 


(feet) wires (inches) 
| x : eee . ya, 

sre ak be erin ewe ath mares 
CE 8 ASRS eens wana 7/16 
mi Be. s's . outst Ea 


The best wave length and wave 
length range of loop shunted with a 
23-plate condenser is as follows: 


6° = :¢° 
Best wave Wave length 
Turns length range 
i ax «aimee Sita ee 200- 350 
kde ease aa ee eis 300 250- 400 
_ RAR AR Re -- 350 300- 800 
Db enkuks eck cnd kale 600 350-1,000 
NG siécub ala x 5 axa mai 1,200 900-1,800 
ie a 
Best wave Wave length 
Turns length range 
3. 220 180- 400 
SE ‘ 500 400- 900 
EE Pre nace ee 600-1,200 
ee ee 1,400 1,000-2,000 


The loop aerial takes many forms. 
The above tables are for a square 
frame with the wires wound side by 
side solenoid form. 

In the practical form loops should be 
wound with as large wire as practica 
ble; this not only gives a low high fre 
quency resistance, but the wires are 
not so likely to vibrate and interfer« 
with tuning. 

How The Large Cities Rank as to 
Telephones. 

Detroit, the fourth city in the United 

States in point of population, stands 
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seventh in number of telephones within 
its boundaries. 

Standing ahead of Detroit in num- 
ber of telephones are New York, Chi- 
cago, Boston, Philadelphia, Los Ange- 
les and San Francisco, in the order 
named, although only New York, Chi- 
cago, and Philadelphia lead in popula- 
tion. 

That does not mean that Detroit 
residents use the telephone any less 
than do the people ot other large cities. 
In all of them the use of telephone 
service is increasing rapidly. The tele- 
phone York, 
Philadelphia and Chicago is so much 


development in New 


heavier than in Detroit because their 
populations greatly surpass that of 
Detroit. 

The Boston telephone area, on the 
other hand, includes practically all of 
Boston’s suburbs, or a total popula- 
tion, including that of the city, of 1,- 
600,000, compared with Detroit's es- 
timated 1,250,000. 
city of long established residents and 


Boston, too, is a 


s without the great industrial popula- 
tion characteristic of the center of auto- 
mobile manufacture. 

Western cities, particularly those 
visited annually by hundreds of thou- 
sands of tourists, naturally have a large 
telephone development because of that 


transient population, which does not, 
by the way, figure in the census re- 
ports. 

The Claar Telephone Co., of Bed- 


ford, Pa., Jesse H. Claar, manager, has 
purchased the lines and equipment of 


the Bedford County Telphone Co. 








WIRE TABLES (HH-10-20) 
PROPERTIES OF ELECTRICAL WIRE 


GALVANIZED IRON AND STEEL WIRE 


Galvanized Telegraph and Telephone wire 


The following table applies to Double 
of the highest grades and is taken from a 


table by Roebling. The Gauge numbers are Roebling numbers with a parallel column 


showing the diameters in inches. 


DOUBLE GALVANIZED TELEGRAPH AND TELEPHONE WIRE 


Roebling Diam Weight Approximate Breaking Resistance in Ohms 
Gauge in Lbs. per Strength in Pounds at 68°F. 
No. Inches Mile E.B.B. B.B. Steel E.B.B. B.B Steel 
4 0.225 730 2,190 2,409 2,701 6.44 7.53 8.90 
6 0.192 540 1,620 1,782 1,998 8.70 10.19 12.04 
8 0.162 380 1,140 1,254 1,406 12.37 14.47 17.10 
9 0.148 320 960 1,056 1,184 14.69 17.19 20.31 
10 0.135 260 780 858 962 18.08 21.15 25.00 
11 0.120 214 642 706 792 21.96 25.70 30.37 
12 0.105 165 495 545 611 28.48 33.33 39.39 
14 0.080 96 288 317 355 48.96 57.29 67.71 
The following paragraphs contain general information on galvanized iron and 
steel wire. 
Properties Iron Steel Copper 
Percent of conductivity............ , 16.80 12.2 100.0000 
Microhms per centimeter cubed @ 00°C 9.50 13.1 1.5940 
Microhms per inch cubed @ 0°C...... 3.74 5.17 .6276 
Ohms per mile foot at 0°C. ..... ae 57.20 78.9 9.5910 
Ohms per mile foot at 20°C, ...... 62.90 86.8 10.3600 


I ee 
Ohms per mile at 20°C. .... 
Pounds per mile ohm at 0°C........ 

Pounds per mile ohm at 20°C............. 


-...802,000 Cir. M. 417,000 Cir. M. 
332,000 Cir. M. 458,000 Cir. M. 


50,600 Cir. M. 
54,600 Cir. M. 


4230 5850 810 
4700 6500 875 


GENERAL NOTES. _ The following data, based on Roebling, give the average 


values for E.B.B. and B.B. iron wire. 


ee Ee, WUE ccc ccceswceceses 
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weight per mile 


Mile ohm 


COMPILED BY 
resistance per mile. 


.. 4,700 
a ed 
eee errr re ee 6,500 
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Everstick 


The standard anchor of 
companies whose en- 
gineering practice is stand- 
ard for the industry. 

Telephone companies of 
every size are _ using 
EVERSTICK Anchors be- 
cause they are the best 
value in the world for 
holding hard and fast ane 
for ease of installation. 


Write for Details 


Everstick Anchor Co. 


ST. LOUIS, MO. 























STEPHENS 
CLIMBERS 


Straps, Belts and Safetys 


W. H. BUCKINGHAM 


BINGHAMTON, N. Y. 




















FOR SALE OR TRADE 


A new telephone exchange with 125 
subscribers. 100-acre fruit farm 
close by. Fine proposition for mar- 
ried man. For particulars address 
J. K. Johnston, 903 Lemcke Bldg., 
Indianapolis, Ind. 











PEERLESS Automatic Water Stills 
Absolutely pure water for less than ome or two 
cents a gallon, no matter how polluted your sup- 
ply of water may be. For drinking, chemical or 
battery purposes the Peerless stills give you the 
best, ample supply at lowest cost. 

Operated without attention other than occasional 


cleaning. 
Write fer complete details 
SPARTA MFG. CO. 
iit S. Hill Street Seuth Bend, ind. 














$3750 







CHEAPER than type- 
writer-—SAVES 20% of 
YOUR present costs — 5 
to 15 times FASTER and 
BETTER than pen or 
typewriter. 
FREE TRIAL will 
prove it! 
No. 780 3-23 
909 W. Van Buren St., Chicago, III. 




















HELP WANTED—Telephone 
cable splicer, thoroughly experi- 
enced, to locate trouble by means 
of a wireless test set. No other 
need apply. Permanent position. 
Apply Citizens Independent Tele- 
phone Co., 120 S. Seventh St. 
Terre Haute, Ind. 
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ALTERNATING CURRENT (EE-8-20) 
ALTERNATING CURRENT CIRCUITS 


RESONANCE. When an inductance and capacity are inserted into an alternating 
current circuit, so proportioned that they exactly neutralize the lagging or leading 
voltages of the other, then the only electromotive force acting in the circuit is the 
impressed electromotive force and there will be no phase displacement. This condition 
is called ‘‘Resonance.”’ 

When the capacity and inductance neutralize one another in an alternating cur- 
rent circuit, the only opposition offered to the current is the ohmic resistance, hence 
the flow of current under these conditions is governed by ohm’s law. There is only 
one frequency at which resonance can take place with a given value of inductance and 
capacity for with an increased frequency the self-induction increases while the opposi- 
tion of the capacity decreases. 

The fact that the opposing inductances and capacities often set up voltages far in 
excess of the impressed voltage is of the greatest interest in the study of resonant 
circuits. Circuits which may have a non-resonant applied voltage of 440 volts, may 
build up potentials in excess of 10,000 volts at the terminals of the inductance and 
capacity when in a resonant condition. 

INDUCTANCE AND CAPACITY RELATIONS. When an inductance is inserted 
into an alternating current circuit, the impressed E.M.F. waves will combine with the 
E. M. F. waves set up by inductance to form resultant E.M.F. waves which actually 
cause the current to flow. The resultant current is in phase with the resultant 
voltage, since the E.M.F. must act at the same instant as the current flow. Since the 
E.M.F. due to the inductance is 90 degrees behind the current, it also lags behind the 
resultant E.M.F. which is in phase with the current. The algebraic sum of the in- 
stantaneous values of the resultant and inductive E.M.F.’s will give the value of the 
impressed E.M.F., or: 

IMPRESSED E.M.F.= RESULTANT E.M.F.+ INDUCTIVE E.M.F. 

When a condenser is placed in circuit, the capacity effect is such that the condenser 
E.M.F. is 90 degrees ahead of the current, and hence 90 degrees ahead of the impressed 
E.M.F. since the impressed E.M.F. causes the current to flow until the impressed and 
condenser E.M.F.’s become equal. 

From the above it will be seen that the phase of the current in respect to impressed 
E.M.F. will change whenever an inductance or capacity is placed into the circuit. 
Hither item will reduce the flow of current over that existing in a circuit where 
there is no reactance. One sets up an E.M.F. that is 90 degrees ahead of the current, 
while the other sets up an E.M.F. which is 90 degrees behind it. Thus, when an induct- 
ance and condenser are connected in series in a circuit they tend to neutralize each 
other and to bring the current and impressed E.M.F. into phase. When exactly equal, 
the resultant voltage will be equal to and in phase with the impressed E.M.F. and no 
other E.M.F. will be acting on the circuit The circuit is now resonant. 

The following are the general equations entering into the determination of reson- 
ance, where: 

E =Impressed E.M.F. in volts 
I= Current in amperes 
R Resistance in ohms. 
J = Capacity in farads. 
L = Inductance in henrys. 
w = 6.2832 & frequency in cycles per second. 
The following is the general equation for alternating current flow: 





I< — _— 
l 
VR? + (wL ——)? 
wJ 
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ALTERNATING CURRENT (EE-8-21) 


ALTERNATING CURRENT CIRCUITS 


RESONANT CIRCUITS CONTINUED. 

Since the inductance varies inversely as the capacity effect at a given frequency 
constant (w), we have the following condition in a resonant circuit when the capacity 
exactly neutralizes the inductance 

1 1 
wL -or wL — - oO 
wJ wJ 

These values when placed in the general formula for current flow cancel out and 
give the equivalent of ohm’s law, or I E/R. This shows that the current flow is 
governed by the ohmic resistance when all varving quantities are in phase 

In the following equations, the small unit called the ‘“‘micro-farad”’ is used as the 
basic unit of capacitance, the farad, is far too large for practical work The micro- 
farad is the 1,000,000 part of a farad. It will be designated by the symbol (j) 

1,000,000 
wL 
wj 


Hence w 1,000,000 


Lj 
But since w 6.2832f or 6.2832 * frequency, by definition, then we have the fre 
quency at which resonance takes place with a given inductance and capacity ex- 
pressd by: 





1 


1,000,000 


\ 


6.2832 endicle 


Lj 
POTENTIALS DUE TO RESONANCE. The voltage required across the terminals 


of an inductance to force a given current through it is expressed by f wLlI 
Since the circuit follows ohm’s law under conditions of resonance, or I E/C, we 
can substitute the inductance potential in ohms law and obtain the following 

WEL 

e’ 

R 

The voltage required to send a given current through a condenser is given by 
I 1,000,000 E & 1,000,000 
wij wRj 


The last term of the expression shows that the smaller the ohmic resistance (R) 
becomes, the greater will be the local voltages set up by the inductance and capacity. 
In the form of an equation: 
6.2832ELf 
R 

This is the voltage at the ends of the inductance. At the terminals of the condenser 
we have: 

1,000,000 * E 
6.2882 X RX fx j 
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:| | Guaranteed 
: Telephone 
Service 








This is the battery with 
twelve months actual telephone 
operating service. 


The battery that is the vital, 
life-giving part of your tele- 
phone — the actual source of 
electrical energy that helps keep 
the good will of all your sub- 


scribers, and at the same time 
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reduce your operating expenses 
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Cell is Designed for Telepho to a minimum. 


i 
<¢ where Dependability ?! 


Lite ene eaucenll Aw There is no added cost for 
Netianeamaaliale Victor service. 


E CARBON PROD! Meet us at the Chicago 


convention and learn many 
other reasons why you should 
use Victor Telephone Batteries. 


Nhe Carbon? Products © 


LANCASTER, OnHn10 
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LANCASTER, OHIO. 
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Customer Ownership Facts 


Important Principles Which Underlie the Movement 
—Great Opportunities Which It Affords for Service 
to the Public and the Nation as Well as the Utilities 


E. K. Hall, Vice-President of the 
American Telephone and Telegraph 
Co., told the National Electric Light 
Association recently that, since his com- 
pany started on that general plan, its 
customers have become partners to 
the extent of 871,000 shares, distributed 
among 185,000 people, and the com- 
pany finds that fact to be extremely 
helpful in its business. It brings them 
closer to the people they are trying to 
serve and establishes a co-operative, 
worked-out-together relation that is 
much more comfortable. 

“T hope,” says Mr. Hall, “that all of 
us in this customer ownership propo- 
sition will not feel that our work is 
done when our customers have become 
stockholders, but will follow that up 
with information about the business, 
about the problems of the business and 
about the principles of public utilities 
as related to the general public and to 
Government. We need to have the 
public understand that we have no 
other job on earth but to furnish them 
service, and to set up such a relation- 
ship with them that they will feel free 
to tell how they want that service.” 

Education Begins at Home 

“IT would especially like to empha- 
size the desirability of our own people, 
being part owners in the business,” 
says Mr. Hall. “If we are going to 
interpret this public utility business to 
the public, then it has got to be done, 
not by the management, not by a few 
people at the top, but by the whole 
outfit. They have got to know the 
principles and the policies. They are 
the ones who can make the public 
understand and bring the public into 
a sympathetic understanding with the 
utilities. If they come into the business 
as partners, this becomes the natural, 
easy thing for them to do.” 

“This whole thing is but an attitude 
of mind. What is the attitude of a given 
man toward a public utility company? 
Does he think the company is in busi- 
ness simply to make a lot of money? 
If that is his attitude of mind, he is 
wrong. The public utility can’t make 
a lot of money. The public utility is 
limited to a fair return on investment. 
Making “The Gang” Realize the Truth 

“It is the same way with ‘the gang’ 
on the job—in the field. What is their 
attitude toward the company they 
work for? Do they consider it a sort 
of unknown organization where they 


come once a week and get their pay 
check, or do they realize it is a com- 
bination of capital and muscle and 
brains and pep welded together to give 
the public what they must have—public 
service?” 

“If the gang gets to feel that they 
really belong; if they talk these things 
over and learn something about the 
policies of the company and the finance 
ing of the company and they take an 
interest in keeping the company sound 
and successful, they also can interpret 
the company to outsiders infinitely 
better than they otherwise would.” 

Teaching the Public How to Invest 

“Now there is another thought that 
I would like to emphasize in this con- 
nection of customer ownership: Just 
a few issues of bad public utility se- 
curities can hurt us all and make the 
small investor lose confidence in the 
whole proposition. 

“If every one of us will see to it that 
nothing but gilt-edge, first-class se- 
curities are sold to the small investors, 
then we are rendering, besides helping 
ourselves, a great service to the indi- 
vidual who buys securities. Probably 
50 per cent of all the inhabitants of the 
United States have no idea today how 
to invest money. The average small 
investor hesitates to go into a bank; 
he is a little bank shy. He does not 
think they want to waste time, per- 
haps, with just his small savings of 
$100, that he wants to invest some- 
where. It should be made very easy, 
however, for him to come and talk with 
the people of his own town—with his 
own public utility people. Everything 
that we can do should be done to bring 
in such people who want to invest 
money; who would like to have some 
securities if they knew how and where 
they could safely purchase them—any 
thing to establish a friendly contact 
between them and the public utilities 
ot the United States, where a man can 
invest in something that he can see 
(the poles and the wires and other 
tangible evidence of where his money 
has gone). It gives him a sense of se- 
curity and it is a magnificent thing for 
him to get started thus.” 

Millions Are Lost by Fraud 

“The Better Business Organization 
estimates that $700,000,000 a year in 
the United States is turned over to 
fraudulent promoters. It would not 
take very much more than that to keep 
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building the public utilities of the 
United States and their extensions for 
an indefinite time in the future. If 
the money of the people who are now 
being buncoed could be turned into 
public utilities which are among the 
soundest securities in the country, we 
would not only solve our’ own 
financing, but do the individual in- 
vestor a tremendous favor and the pub- 
lic a great good. 

“Securities are sold to investors that 
aren't good. It would be a bad thing 
for the social order in this country of 
ours if we destroy the confidence of 
the small investor in our social order. 
If his first little experiment in saving 
and investing turns out wrong, he will 
lose confidence, in all probability, rap- 
idly in the whole plan. 

Extent of Investment Money 

“The national income of the U. S. A. 
is about $60,000,000,000. Sixty per 
cent of that goes to people of less than 
$2,000 a year income, and 52 per cent 
of it goes to the wage earners. Those 
are the people who are going to buy 
public utility stocks in customer owner- 
ship. A list of the people who came 
in partnership with one of our com- 
panies recently is interesting. They 
included: lawyers, teachers, clergymen, 
Government employees, newspaper 
men, manufacturers, bankers, barbers, 
blacksmiths, 
carpenters, chauffeurs, cooks, mechan- 
shoemakers, 


boilermakers, butchers, 


ics, firemen, waiters, 


housemaids, housewives, farmers—and 
you might be interested further to 
know that housewives headed the list.” 

“Nothing can be better for this coun- 
try than to have its people becoming 
the owners in the great service com- 
panies; to have them get the habit not 
of wasting but of saving, and of putting 
their money into safe investments 
where it is producing for the country 
nothing more advantageous could hap 
pen for this nation.” 

“All the countries of Europe are 
struggling along with poor public serv- 
ice. Why? Because they have tried to 
develop it through Government owner- 
ship. Through customer ownership, 
see what a wonderfully better thing we 
have. The whole people are going to 
own the utilities. In the next twenty 
years, these securities are going to be 
even more widely distributed. That 
will bring about a better understanding 
between the public utilities and people. 
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Comprehen- Southwestern Bell lelephone Company, 
sive Yet J. K. Wass, General Auditor, St. Louis, 
Concise Mo 
as to the P. U. R. Question 
Sheets would say that you are cover 
ing the various phases of the utility 
business in a comprehensive yet con 
cise manner.” 
Educational The Bell lelephone Co of Penna., \. H 
’ Osterman, Gen. Commercial Supt., Phila 
delphia, Penna 
“The general consensus of opinion 
is that these questions are highly in 
teresting and educational and the man 
ner in which they have been prepared 
creates a decidedly favorable impres 
sion. The arrangement of the material 
segregating questions and answers 1s 
in my mind a very good feature of the 
paper, as it enables the reader to frame 
an answer of his own before being 
tempted to look for the answer given 
“Another very favorable comment 
which has been made is that the ques 
tions are treated in a very practical 
and offer the average telephone 
nan a very good opportunity to post 
himself on the important current de 
isions affecting public utility work, 
without going too deeply into the aca- 
demic discussions of the various sub 
Food in vavajo-Apache Telephone System, Lloyd 
Concentrated ( Henning oe w lreas., Holbrook, 
Form \1 
It seems to me that the idea is 
good one and it is in reality a corré 
dence course without the indi 
1 effort necessary to think out 
ok up the answers In other 
words ¢ re getting food in concen 
trated form. The idea appeals to me 
very much, personally. I was always 
keen for correspondence courses until 
it came to the actual work of finishing 
them. This idea, too, is eliminated. | 
elieve that at the end of the year, 
with an excellent cross index, it would 
be a valuable textbook.” 
Likes South Atlantic Tel. & Tel. Co., F. W. Web 
the ster, Gen. Mgr., Miami, Fla 
> 
Plan ‘*** the Question Sheets issued by 
ou, in conjunction with the Reports, 
impress m« is being an excellent 


} 


medium of directing the reader's at 
tention to those points most import 


t 
ant to him. I like the plan 
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What Men in the Telephone Industry 


THINK OF THE 


P. U. R. Question Sheet Plan 


Answers 
Clear 
and 
Thorough 


Valuable, 
Even with 
Other 
Material 


No Research 


Required 


A Very 
Useful 
Service 


Manner of 
Presentation 
Good 


Very 
Satisfactory 


lhe New Brunswick Tel. Co., Ltd., O. J. 
Fraser, Gen. Supt., St. John, N. B. 


“* ** T have been studying these very 
carefully as they are received and | 
consider they are of great value to 
any person connected with any public 
utility. The clearness and thorough- 
ness of the answers can leave no doubt 
in the minds of the readers as to 
what is meant. Personally, I find 
them a great help.” 


Northwestern 3ell Telephone Co., A. J. 
McBean, Atty., Omaha, Nebr. 


“We have found these Question 
Sheets of value in calling our atten- 
tion to points in recently reported 
cases. While we have other means of 
keeping in touch with current de- 
cisions, your Question Sheets have 
been useful in calling our attention 
to points which might possibly other- 
wise have escaped us.” 


Macon Telephone Company, R. A. Guthrie, 
President. Macon, Mo. 


relative to the views of the P. 
U. R. Question Sheets, I wish to say 
that we think they are especially help- 
ful to the average utility manager, as 
the bring out points that he is inter 
ested in directly, and without the 
necessity of searching though num- 
erous opinions and findings of the 
commissions and courts * * *.” 


he Chesapeake & Potomac Telephone Co., 
r. B. Milne, Asst. Atty., Washington, 
dD. Cc 


as to the P. U. R. Sheets, | 
think that these Sheets perform a 
very useful service, inasmuch as they 
draw attention to any very vital points 
which may have cropped up in the 
different cases.” 


Coles County Telephone & Telegraph Co., 
Mattoon, III. 
“The information contained in the 
P. U. R. Question Sheets is useful 
and to the point. We like the way the 
information is presented.” 


Indiana Bell Telephone Co., C. H. Rottger, 
Pres., Indianapolis, Ind. 
‘The P. U. R. Question Sheets are 
a very satisfactory supplement to the 
reporting service.” 


$25.00 a year. For further information, address: 


PUBLIC UTILITIES REPORTS, Inc. 


934 Munsey Building, Washington, D. C. 
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When you set a 


ever-Creep 





NEVER CREEP 


no room is left 
for an argument 


**It’s in solid’’ 

No “pull” can make this anchor waver a 
bit in its fidelity to your interests. 

It has a heart of iron, it is strong and long- 
lived. 

It stays where you want it to stay, and 
goes there without any great expense. 

It’s the only anchor with the Thimbleye— 
the improvement that preserves the guy 
wire and makes installation easy. 

This space won’t permit the whole story 
but our booklet does—want it? 


A RN I ee 
This is the Never- 
Creep’s Patented 
Thimbleye that 
makes the guy 
wire’s life longer, 
and installation , 
easier. z 
| TN NAR TT? 


CHANCE 
COMPANY 


Anchors, Socket Wrenches, Protectors, 
Brackets, Back Trusses 


CENTRALIA, MO. 





Bonitas for Speed 


Your linesman can double 





his day’s work with Bonita 
\erial Cable Rings. Just 

Grip—Squeeze—Snap 
and the hanger is ready for 
the cable. \nother reason 
why there are over 50 million 
used. 





Standardized by A. T. & T. Co. 


CAMERON APPLIANCE CO. 





EVERETT, MASS. 











Douglas Fir Cross Arms 


Afford great strength, long 
durability and light weight 


Best for all climates and conditions 


Send inquiries for prices by letter or wire to 


INTERNATIONAL CROSSARM CO. 


BELLINGHAM, WASH. 
or CAMERON LUMBER CO., Ltd., Victoria, B. C., Can. 


Octobe 





v0 






































Specially insulated plugs. U. S. Patent 1302471. In use in 


five continents. Prices c, i. f. any place. 
TELEFON FABRIK AUTOMATIC 
7. AMALIEGADE COPENHAGEN DENMARK 

















NORTHERN -:- WESTERN 


BUTT- “TREATING - GUARANTEED GRADES 


ANY SPECIFICATIONS REQU! 


BELL LUMBER CO.,Minneapolis.Minn. 











CEDAR POLES 


Wire or write us for delivered prices 


NATIONAL POLE CO., Escanaba, Mich. 
220 Broadway, New York 
2844 Summit Street, Toledo, Ohio 
Rialto Building, San Francisco 

















“REBUILT TELEPHONE APPARATUS and exchange equipment saves 
you 30 to 50 per cent without sacrificing quality or efficiency. 

SWITCH BOARDS—Telephones—Apparatus—Protection Bewipment—Cabte 
—Everything you need for the installation and operation of a complete 
exchange—Magneto or Central Emergy—of the best and most reputable 
manufacturers. 

Fourteen years’ successful operation of our rebuilt equipment department 
puts it past the experimental stage. aed and price will make you « 
permanent customer. oneee investigate. 

BARGAIN BULLETIN NO 
Address REBUILT" EQUIPMENT. DEPARTMENT 
Premier Electric Company 1800-4 Grace St. Chicage, tll. 
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MANUFACTURERS OF 





VITRIFIED, GLAZED, CLAY CONDUIT 


We carry large stocks of round 
singles, square single, two, three, 
four, six and nine duct, in standard 
and short lengths, splits, mitres and 
bends. 


SERVICE and QUALITY 
GUARANTEED 


THE CLAY PRODUCTS CO. 


BRAZIL, INDIANA 























“INDIANA”’ 


TELEPHONE AND 





PROVEN BEST BY TEST 
Time and the aid of America’s foremost 
engineers, have enabled us to develop and 
manufacture the highest grade wire known to 
the trade. It is greatest in conductivity and 
lasting qualities, due to the superior quality of 
material from which it is made, as well as its 
Extra Double Galvanizing, whichinsures longest life. 


aa 


STEEL STRAND 


Single and Double Galvanized, Standard, 
Siemens-Martin, High Strength and Extra 
High Strength Grades. 


HANDLED BY MOST JOBBERS 
MANUFACTURED BY 
INDIANA STEEL & WIRE CO. 
MUNCIE, INDIANA 









TIREX aston CORD 


FOR ELECTRIC 


Two or three conductor Nos. 18, 16 and 14 and 
two conductor No. 12 are packed in special cartons 
containing 250 feet each, so constructed that the 
cord may be drawn out as needed without disturbing 
the remainder of the coil. All sizes are furnished 
in special lengths as ordered. 


SIMPLEX WIRE & CABLE © 


MANUFACTURERS 


201 DEVONSHIRE ST., BOSTON 9 
CHICAGO SANFRANCISCO NEW YORK 

















HEMINGRAY 
Standard 


Glass Insulators 
FOR EVERY TELEPHONE USE 


Large Stocks Maintained 


Immediate Deliveries 


Hemingray Glass Co. 


Muncie, Indiana 




















sr 
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Ten Years’ Record in Wood Preservations 


A detailed report on the quantity of 
wood treated and preservatives used in 
the United States in 1922 and previ- 
ously, has been prepared by the U. S. 
Forest Service in co-operation with the 
American Wood-Preservers’ Associa- 
tion, and will soon be ready for dis- 
tribution. A resume of this report, 
printed below, shows some facts which 
should interest users of treated wood 
and furnish food for thought to those 
who have any doubt as to the practi- 
cability or suitability of treated wood. 

Despite the fact that conditions dur- 
ing the past 10 years have not been 
conducive to increased business gen- 
erally, it is encouraging to report an 
increase in the output of treated timber 
and in the number of plants operating. 
In 1913 the railroads utilized about 
90% of all the timber treated, and op- 
erated 40% of the 93 plants. In 1922 
they used about 80% of the total out- 
put and operated about 22% of the 128 
plants. Since the railroads are using 
a greater quantity of treated timber 
than ever before, these figures show 
that there has been a substantial gain 
in the consumption of treated timber 
for other than railroad purposes. 


Railroads Believe in Preservatives 

The high record of production was 
reached in 1921 when 201,643,228 cubic 
A slight 
directly 


feet of timber were treated. 
falling off occurred in 1922, 
traceable to the financial retrenchments 
of the railroads, the largest users. of 


treated material, combined with the 
car shortage and coal strike that af- 
fected the operation of treating plants. 

The great variety of timber utilized 
by farms, mines, factories and spe 
cialized industries, offers exceptional 
opportunity for continued growth 
More attention is also being devoted 
to the use of treated lumber in railway 


car construction. 


A comparison of the output of treated 
timber in 1913 with the period from 
1918 to 1922, inclusive, shows as con- 
sistently as possible the recovery that 
has been made since the world war. 

For years cross-ties constituted over 
75% of all the timber treated in the 
United States. 
half of the annual tie requirements ot 


Approximately one 


the railroads are treated. Of the cross 
ties treated in 1922 nearly 50% were 
treated with creosote, 42% with zinc 
chloride, and most of the remainder 
with a mixture of zinc chloride and 
creosote. The calculated average ab 
sorption of preservatives per cubic foot 
of the cross-ties treated in 1922 was 
Creosote, 6.59 pounds; zinc chloride, 
0.5 lb.; zine chloride and creosote, 0.5 
Ib. and 2.74 Ibs., respectively. 
15% ot the 41,316,474 cross-ties treated 


in 1922 were either adzed or bored, o1 


Over 


both, before treatment. 

In 1921 the output of creosoted pile s 
touched the low mark during the past 
10 years. In 1922 the volume jumped 


25% to 11,085,005 linear feet. Che 


MATERIAL TREATED IN’ UNITED STATES, 1913 TO 1922 












Kind 1913 1918 1919 1920 1922 
Cross-ties (No.).. 40,260,416 30,609,209 37,567,927 $4,987,532 55,385,515 $1,316,474 
Piles (Lineal ft.) 11,766,852 12,286,518 8,! 11,965,912 8.2685 11,085,005 
Poles (No.) . “oe ‘ 142,069 262,260 585,781 966,400 
Wood blocks (Sq. yd.)... 2,611,921 2,398,969 , 568,171 Jet 1,503,879 
Cross-arms Oe Sere Ter 2,944,045 683,077 514,209 175,403 604,758 
Const. Timbers (Bd. ft.).. 138,843,536 122,587,116 1 59,749,732 142,520,496 152,556,960 
Mise. Lumber (Bd. ft.)........ 24,475,896 11,086,356 , 864,268 9,037,212 13,560,432 


All Material, Total (Cu. ft).153,613,888 122,612, 


Plants in Operation.. = iene 93 107 





SHO 146,060,994 173,309,505 201,643,228 166,620,347 


108 115 122 128 








579 Saint John Street 





. CEDAR 
Northern White P O L E S Western Red 


Quick delivery, prices and quality satisfactory 


J. J. SEGUIN 


QUEBEC CITY, P. Q., CAN. 























LOCUST AND OAK PINS AND BRACKETS 








4”x30” special and 
standard Pins made 
of the very best 
stock obtainable. We 
use most modern 
methods and employ 
experts. 








COTTAGE PLANING MILL CO., Everett, Pa. 


Remember the 
trademark, stamped 
only on pins and 
brackets that last 
and give you real 
service. 

Write for quota- 


tions. 








Vol. Zz. No. 10 


average absorption of creosote was 
13.3 lbs. per cubic foot. In recent years 
a few piles were treated with zinc chlor- 
ide, the average absorption being 0,5 
lb. per cubic foot. The species treated. 
in order of volume, were southern pine, 
Douglas fir, cypress, and cedar. 

Treated Poles Grow in Popularity 

In 1922 a total of 966,400 poles were 
treated, the largest number ever re- 
ported. Comparing the number treated 
in 1922, when 37.5% of the poles were 
pressure treated, with 1920 when the 
ratio was 28%, there is shown an in- 
crease of 122%. Cedar and chestnut 
butt treated poles in the same period 
increased 46%. The pressure treated 
poles received an average of 9.4 Ibs. of 
creosote per cubic foot. 

New President for Keystone of 

Philadelphia 


Percival E. Foerderer, prominent 
business man of Philadelphia, has been 
elected to the pre sidency of the Key- 
stone Telephone Co. vice Nathan T, 
Folwell, 


since 1905 Mr. Folwell, whose health 


preside nt or the company 


is impaired, has been elected chairman 


ot the board of directors. 


U.S. To Be Center of Radio World. 


The Radio Corporation ot America 


has in the United States five high- 


power radio telegraph stations em- 
ploved in transoceanic service. Since 
1920. the United States has become 
the greatest center of radio communi 
cation in the world, operating as many 
high-power commercial stations as all 
other countries combined This is a 
record of scientific achievement and 


business enterprise of which all Ameri- 


cans have a reason to feel proud. 


SALESMAN WANTED: The Ever- 
hot Mfg. Co., Maywood, IIl., desires 
to get in touch with a salesman now 
selling to telephone companies, and 
show him how he can earn additional 
weekly compensation. 

POSITION WANTED: First-class 
cable-splicer, thoroughly experienced 
on cleaning all kinds of trouble and in- 
stalling new systems. Prefer perma- 
nent, but will consider temporary, po- 
sition. Ten years’ experience. Go any- 
where. Address: L. V. Longenecker, 
Rox 199, Hamilton, IIl. 


ENGINEERS 
FOR TELEPHONE 
EQUIPMENT WORK 


The telephone business has grown tre- 
mendously during the past year and the 
end is nowhere in sight A real future 
is offered to men who are interested in 
permanent work. 

Technical men, as well as those who are 
capable of becoming engineers, will find 
it to their advantage to write 


R. T. Barker 
WESTERN ELECTRIC CO., INC. 
Hawthorne Station Chicago, Illinois 





LEER ORE 
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